Orbital Monitoring of the AstraLux Large M-dwarf Multiplicity Sample by Janson, Markus et al.
ar
X
iv
:1
40
9.
15
50
v1
  [
as
tro
-p
h.S
R]
  4
 Se
p 2
01
4
Orbital Monitoring of the AstraLux Large M-dwarf Multiplicity Sample∗
Markus Janson1,2,3, Carolina Bergfors2,4, Wolfgang Brandner2, Mickae¨l Bonnefoy5, Joshua
Schlieder2, Rainer Ko¨hler2, Felix Hormuth2, Thomas Henning2, Stefan Hippler2
ABSTRACT
Orbital monitoring of M-type binaries is essential for constraining their fundamental properties. This
is particularly useful in young systems, where the extended pre-main sequence evolution can allow for
precise isochronal dating. Here, we present the continued astrometric monitoring of the more than 200
binaries of the AstraLux Large Multiplicity Survey, building both on our previous work, archival data,
and new astrometric data spanning the range of 2010–2012. The sample is very young overall – all
included stars have known X-ray emission, and a significant fraction (18%) of them have recently also
been identified as members of young moving groups in the Solar neighborhood. We identify ∼30 targets
that both have indications of being young and for which an orbit either has been closed or appears possible
to close in a reasonable timeframe (a few years to a few decades). One of these cases, GJ 4326, is however
identified as probably being substantially older than has been implied from its apparent moving group
membership, based on astrometric and isochronal arguments. With further astrometric monitoring, these
targets will provide a set of empirical isochrones, against which theoretical isochrones can be calibrated,
and which can be used to evaluate the precise ages of nearby young moving groups.
Subject headings: binaries: general — techniques: high angular resolution — stars: late-type
1. Introduction
Improvements in instrumentations and techniques
for high-resolution imaging as well as other detection
methods have benefitted the efficient study of large
samples of stars with high sensitivity. This has led
to a significant amount of multiplicity studies in re-
cent years, spanning a wide range of stellar masses
(e.g. Burgasser et al. 2007; Raghavan et al. 2010;
Kraus et al. 2011; Janson et al. 2013; De Rosa et al.
2014). One such technique that has become avail-
able over the past decade thanks to developments
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of visible light detectors with high-speed readout
and low read noise is so-called Lucky Imaging (e.g.
Tubbs et al. 2002; Law et al. 2006). Lucky Imaging
takes advantage of the fact that the wavefront distor-
tion pattern of the atmosphere varies on timescales of
order 10 ms, and that in some instances, the sever-
ity of this distortion is significantly smaller than in
others. By acquiring a long series of very short ex-
posures, and selecting only those frames in which
the measured wavefront is relatively pristine, spatial
resolution can be gained (at the cost of sensitivity),
as a nearly diffraction-limited Point Spread Function
(PSF) is reached. Previously, we have used this tech-
nique for an extensive high-resolution imaging survey
of multiplicity in ∼700 early-to-mid M-dwarf stars
(Bergfors et al. 2010; Janson et al. 2012), with a re-
cent extension to late-type M-dwarfs (Janson et al.
2014). These studies, along with other recent studies
in the same spectral type range (e.g. Law et al. 2008;
Dhital et al. 2010; Dieterich et al. 2012; Jo´dar et al.
2013) significantly expand the samples of previous
surveys (e.g. Fischer & Marcy 1992; Reid & Gizis
1997; Delfosse et al. 2004) and help to constrain the
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statistical distributions in M-dwarf multiplicity (for a
recent summary, see Ducheˆne & Kraus 2013).
However, these surveys do not only provide results
on multiplicity statistics. The M-dwarfs multiples pro-
vided by the surveys can also be used as laboratories
for constraining low-mass stellar properties. Since
targets of the Janson et al. (2012) study were chosen
from the Riaz et al. (2006) sample of X-ray-selected
nearby M-dwarfs, many of them are quite young. In-
deed, many (∼150) of the targets have been identi-
fied as probable members of young moving groups
in recent detailed studies (e.g. Schlieder et al. 2012;
Malo et al. 2013, 2014). Young M-dwarf binaries for
which dynamical masses can be determined are excel-
lent for calibrating evolutionary models of M-dwarfs
(e.g. Burrows et al. 1997; Baraffe et al. 1998), partic-
ularly if the age is known. Conversely, to the extent
that the evolutionary relationships are known, abso-
lute ages can be determined isochronally in young
M-dwarf binaries (e.g. Janson et al. 2007). Even re-
gardless of theoretical models, M-dwarf binaries can
give useful constraints on ages. For instance, a pop-
ulation of M-dwarf binaries with dynamically deter-
mined masses in young moving groups can be used
to construct empirical isochrones, where relative ages
between moving groups can be determined, and co-
evality within groups can be stringently assessed.
While extensive orbital monitoring campaigns have
been performed among binaries in the M-type range
(e.g. Se´gransan et al. 2000; Dupuy et al. 2010), some
of which are young; and while dedicated studies have
been performed for some individual known young
moving group members (e.g. Bonnefoy et al. 2009;
Konopacky et al. 2007; Ko¨hler et al. 2013), the sample
of young low-mass binaries with well-characterized
orbits remains small. Hence, it is of considerable im-
portance to identify more such binaries for which an
orbit can be closed over a reasonable time frame.
In this paper, we perform astrometric follow-up of
binaries detected or confirmed in Bergfors et al. (2010)
and Janson et al. (2012), in order to confirm common
proper motion in those cases where this has not yet
been accomplished, and to better constrain their orbital
properties. We also cross-check these binaries against
identifications of members in young moving groups,
in order to determine which systems are most promis-
ing for rigorously determining dynamical masses in
the near future, and thus provide strong age constraints
and/or model constraints for both the binaries them-
selves and the broader range of members in moving
groups with which they may be associated. The paper
is structured as follows: In Sect. 2, we describe the
observations that have been performed as part of this
study, as well as the data reduction procedures. We
then discuss the astrometric analysis in Sect. 3, fol-
lowed by the corresponding orbital analysis in Sect. 4,
where we examine both the general sample as well as
some particularly interesting individual cases. Finally,
we summarize our results and conclusions in Sect. 5.
2. Observations and Data Reduction
This work is based primarily on observations ac-
quired over several years with the AstraLux Norte
camera (Hormuth et al. 2008) on the 2.2m telescope
at Calar Alto in Spain, and the AstraLux Sur camera
(Hippler et al. 2009) on the ESO/NTT 3.5m telescope
at La Silla in Chile. The observations acquired specif-
ically within the context of this program (orbital mon-
itoring of M-dwarf binaries) were taken in Nov 2011,
Jan 2012, and Aug 2012 with AstraLux Norte, and
Oct 2010 (ESO program ID 086.C-0869(A)) and Jan
2012 (088.C-0753(A)) with AstraLux Sur. Addition-
ally, some data taken for the purpose of our late-type
M-dwarf sample (Janson et al. 2014) had a few targets
overlapping with targets in this program, and so the as-
trometry from those data are included here as well. In
some cases both i′ and z′ images were acquired and
in some case only z′ images, but here we will consis-
tently only concern ourselves with the higher-quality
z′ data for the astrometric analysis.
The observations used the same settings as are nor-
mally employed for AstraLux multiplicity observa-
tions (e.g. Daemgen et al. 2009; Bergfors et al. 2013),
with 15–30 ms individual readouts, adding up to 300 s
of total integration time. For two of the Oct 2010 As-
traLux Sur nights, the Barlow lens that was normally
included in the light path was taken out. This led to
a 2.8 times coarser pixel scale than normal, which has
been taken into account in the astrometric calibration
(see next section). Under normal circumstances, the
full frame field of view of AstraLux Norte is a ∼24′′
square, and of AstraLux Sur is a ∼16′′ square, al-
though subarray readouts are often employed to mini-
mize readout times.
All in all, including both science and calibration ob-
servations, this study represents ∼500 new AstraLux
observations of ∼10 min of telescope time each. In
Janson et al. (2012), we presented 242 companion can-
didates, of which 219 were considered as probable real
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companions and 23 were probable background con-
taminants. Including the original observations, data
published elsewhere in the literature, and the addi-
tional observations presented here, there are now two
or more epochs of observation for 221 of these 242
candidates. Of these, 132 have three or more epochs
of observations, 77 have four or more epochs, and 21
have five or more epochs. For a few of the targets, we
have also recovered archival data that have not been
previously published, these are discussed for those in-
dividual targets.
Data reduction was performed with the pipeline de-
scribed in Hormuth et al. (2008), to produce four col-
lapsed frames per observation with the best 1%, 2.5%,
5% and 10% of the individual frames, respectively. In
this study, we consistently use the 10% selection for
all targets. An example image from the campaign is
shown in Fig. 1.
3. Astrometry
Astrometric measurements for the new data were
acquired in different ways depending on the proper-
ties of the binary: for wide binaries, where the indi-
vidual PSFs of the component stars were well sepa-
rated, Gaussian centroiding was used to calculate rel-
ative astrometry in detector coordinates. For closer
systems, the iterative PSF fitting scheme described in
Bergfors et al. (2010) was used. In many cases of bi-
naries with components of nearly equal brightness, the
well-known false triple effect that commonly occurs
in Lucky Imaging data was evident (see e.g. Law et al.
2006; Bergfors et al. 2010), such that three PSF com-
ponents had to be fit simultaneously. All PSF fitting
was done with three different reference star PSFs in
order to evaluate the uncertainty of the procedure and
the impact of PSF variability.
For astrometric calibration, we observed Trapezium
whenever it was visible, and M15 otherwise. Refer-
ence astrometry was acquired from McCaughrean et al.
(1994) in the case of Trapezium and van der Marel et al.
(2002) for M15. We measured Gaussian centroids for
five of the brightest stars in each astrometric field and
referenced their relative separations and position an-
gles to the literature values, and also compared the re-
sults to the IRAF geomap procedure used in previous
work (e.g. Ko¨hler et al. 2008; Bergfors et al. 2010). It
was found that the pixel scale could vary by up to 1%
depending on the choice of reference stars and meth-
ods, hence this is consistently used as the error in pixel
Fig. 1.— Example image from the AstraLux
campaign, showing the close AB pair of the
2MASS J08224744-5726530 multiple system. A third
component exists at a significantly wider separation
(outside of the field of view of this observation). North
is up and East is to the left in the image.
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scale. The uncertainty in field rotation was found to be
0.3o. In this way, we determined the pixel scale and
angle of true North of AstraLux Sur as 15.18 mas/pixel
and 1.49o for Oct 2010 with the Barlow lens in the
beam; 42.83 mas/pixel and 2.09o for Oct 2010 with-
out the Barlow lens; and 15.16 mas/pixel and 2.36o
for Jan 2012. In order to acquire a consistently cali-
brated astrometry over all epochs, we also re-calculate
the astrometric calibration of the Nov 2008 epoch as
15.17 mas/pixel and 1.90o, and of the Jan 2010 epoch
as 15.18 mas/pixel and 2.51o. For AstraLux Norte, the
corresponding values are 23.56 mas/pixel and 1.66o
for Nov 2011; 23.58 mas/pixel and 1.72o for Jan 2012;
and 22.59 mas/pixel and 1.83o for Aug 2012. Here, the
angle of true North is defined as the counter-clockwise
orientation of true North with respect to the y-axis –
in other words, in calculating a true position angle in
sky coordinates, a positive angle of true North is sub-
tracted from the position angle measured in detector
coordinates.
We also carried out an analysis of potential higher
order geometric distortions of the AstraLux cameras
by comparing AstraLux Norte observations of M13
with Hubble Space Telescope (HST) images. The HST
images were processed by the standard HST pipeline,
including corrections for geometric distortions. The
analysis used 25 single and relatively isolated stars
in common between AstraLux and HST observations,
distributed over the AstraLux field of view. After cor-
rection for difference in the image scales and instru-
mental position angles, no systematic residuals could
be identified. AstraLux image scales in the x- and y-
coordinate directions are identical within the measure-
ment uncertainties. For AstraLux Norte, the RMS val-
ues for the positional residuals of the stars are of the
order of 10 mas to 15 mas over the full 24′′ by 24′′
field of view. These residuals amount to about 1/20
of the Full Width at Half Maximum (FWHM) of the
PSF for data that were obtained in a night with 1.6
arcsec seeing, which is a typical PSF centroiding ac-
curacy under such circumstances. Over these scales,
the errors in pixel scale and orientation derived above
amount to 60–120 mas, hence these latter factors dom-
inate the error budget, rendering higher-order geomet-
ric distortions negligible.
Common proper motion (CPM) was tested for
all targets observed in multiple epochs, by extract-
ing proper motions from the NOMAD catalogue1, or
1Available from http://www.nofs.navy.mil/nomad/ or
when unavailable there, from the PPMXL catalogue
(Ro¨ser et al. 2010). The expected background trajec-
tory was calculated for each of these systems using
these proper motions along with estimations of the
system parallax. For this purpose, we used measured
trigonometric parallaxes whenever available, and esti-
mated parallaxes from the photometric distances oth-
erwise. In order for a companion candidate to be con-
sidered as having a demonstrated CPM, it had to de-
viate from the background trajectory by at least 3σ
in at least one epoch. To further count as showing
signficant signs of orbital motion, it had to also de-
viate from its original relative astrometry by at least
3σ. This method is robust for confirming CPM and
thus validating physical companion candidates, but it
is not strictly robust for rejecting CPM, since orbital
motion can in principle mimic non-CPM (i.e., the or-
bital motion brings the companion close to the back-
ground trajectory by chance). We discussed some limit
cases in Janson et al. (2012), and continually mark
such cases with ‘U’ for ‘Unclear’ in the CPM assess-
ment, along with cases for which the errors are simply
too large with respect to the system proper motion for
any significant evaluation to be performed. In many
cases, we have been able to confirm CPM and orbital
motion that were not yet confirmed in Janson et al.
(2012), though in several cases these properties re-
main undetermined due to slow proper motion or or-
bital motion. In a few cases (e.g. J13015919+4241160
and J14430789+1720463), it is even the case that a
CPM that was previously regarded as significant is
now deemed unclear; this is however simply due to the
fact that we adopt more conservative astrometric cali-
bration errors in this study. Our CPM results confirm
the notion that the vast majority of binary candidates in
Janson et al. (2012) are indeed physical companions.
The astrometric values from this study as well as from
the literature for the full set of multi-epoch targets are
listed in Table 3.
4. Orbital constraints
For many of the multiple systems in the survey, no
meaningful orbital constraints can be imposed at this
point. These are targets that either have only been ob-
served in two epochs, or for which the orbital motion
is too small over the observational baseline to cover
any reasonable fraction of the orbit. However, there
are many targets for which it appears feasible to close
VizieR I/297
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an orbit in a foreseeable future, and some for which an
orbital closure has already been accomplished. Some
cases of particular interest are discussed in the follow-
ing sub-sections. In Table 4, we provide qualitative as-
sessments of the orbital properties of all systems that
have an estimated period Pest of less than 50 years.
Pest was estimated in Janson et al. (2012) purely on
the basis of the estimated mass of the system and with
the assumption that its projected separation is close to
its semi-major axis. In addition to Pest, we include a
general assessment of the orbital speed, where ’rapid’
implies that it seems plausible that an orbit could be
closed in less than ∼40 years if continued at the cur-
rent rate, ’intermediate’ implies slower motion but still
indicative of a <100 yr orbit, and ’slow’ implies a
slower orbit still. We keep these as purely indicative
and qualitative assessments for now, due to the large
uncertainties remaining in many cases. For instance, a
binary displaying a slow motion over a few year base-
line could be highly eccentric and presently residing
near apastron, and may thus turn out to close an orbit
on much shorter timescales than an extrapolation of
the current motion would imply. For the cases where
an actual orbital fit could be made, we used the proce-
dure developed Ko¨hler et al. (2008, 2012).
Aside from the orbital assessments in Table 4, we
also make brief individual comments, including if the
star has been identified as a young moving group
(YMG) member. For this purpose, we use primarily
Malo et al. (2013) and Malo et al. (2014) to identify
YMG candidates but we also run the BANYAN II on-
line tool (Gagne´ et al. 2014) in order to test the impact
of priors on the estimated membership probabilities.
Malo et al. (2013) use uniform prior probabilities for
membership in the various kinematic groups and the
field, while BANYAN II allows for the use of more
conservative priors that take into account the fact that
only a small fraction of local stars should be members
of young associations. The tool also allows for ad-
justing the priors based on whether there are separate
indications of a young (<1 Gyr) age for a given object.
All cases marked ‘YMG’ with no question mark in the
table have > 80% YMG membership probabilities re-
gardless of the choice in priors. Cases with question
marks are more complex and are discussed individu-
ally in subsequent sections.
As mentioned in Janson et al. (2012), J16552880-
0820103 and J22232904+3227334 have already had
detailed orbital studies in the past, and we refer
to the corresponding articles (Se´gransan et al. 2000;
Seymour et al. 2002) for discussion of these individ-
ual cases.
4.1. 2MASS J00325313-0434068
The AB pair of 2MASS J00325313-0434068 ap-
pears to be moving rather slowly, but in our third
epoch image, an additional component C is seen in
the images (see Fig. 2). The fact that it is located
at ∼200 mas from the primary component in 2012 but
was invisible in 2008 could imply a quite rapid orbital
motion outwards in the meantime, so this could be an
interesting system for determining orbital parameters
for at least the AC pair in a short timescale.
4.2. 2MASS J01112542+1526214
Malo et al. (2013) identified this target as a prob-
able member of the β Pic moving group, and it
is included as a bona fide member of this group
in Malo et al. (2014). As originally discovered by
Beuzit et al. (2004), the star is a binary, and it has been
observed in eight additional epochs with AstraLux Sur
and Norte. Hence, there are a lot of observational data
spanning 12 years and covering substantial orbital mo-
tion. However, the orbit is long enough that no tight
constraints can be placed on it yet. Orbital periods of
30–40 years give excellent fits to the data, hence it is
certainly plausible that a substantial fraction of the or-
bit can be covered in the next decade, but considerably
longer orbits also give reasonable fits, so it remains too
early to say whether signficiant dynamical constraints
on the evolutionary stage of this binary can be deduced
in that timeframe. It is, in any case, a highly relevant
target for further monitoring in the future.
4.3. 2MASS J01433150+3904165
The apparent orbital motion of this binary is very
rapid, implying perhaps an orbital period of order one
decade. However, only three data points exist so far,
and in addition, the binary consists of two components
of similar brightness, and undergoes the false triplet
effect, such that it becomes difficult, particularly in the
third epoch, to determine which component is which.
Thus, there is a 180o phase ambiguity for that data
point, and more data will be needed to resolve it. It
is therefore premature to place any constraints on the
orbit, but it is clearly a very interesting case for the
future, with additional observations.
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4.4. 2MASS J02132062+3648506
By chance, the period of this binary orbit is almost
exactly equal to the dominant time span of the obser-
vational baseline. Two pairs of data points have been
acquired where the span within each pair is less than
one year, and the span of the full baseline is about
6 years, which is also close to the period of the bi-
nary. As a result, the data nearly closes a full orbit but
doesn’t cover much in between, so while good con-
straints can be placed on the orbital period, essentially
no constraints can be drawn otherwise. The 67% con-
fidence limits for orbital period on well-fitting orbits
are 6.13–7.15 years, corresponding to a precision of
∼8%. This is a very promising target for acquiring a
highly constraining fit with just a few addditional data
points. A plot with an example orbital fit is shown in
Fig. 3.
4.5. 2MASS J02165488-2322133
The AB pair of this multiple system is wide, as
was reported in Bergfors et al. (2010). However, our
follow-up of the system has revealed a much closer
companion to the B component, which due to the small
separation is a probable physical companion, but the
astrometry is still insufficient to test this. The com-
panion is moving outwards and was simply too close
to the B component in the 2008 epoch to be resolved.
Even in the 2010 and 2012 epochs, the detection is
rather marginal and consequently the astrometric er-
rors are large, hence more time will be required before
common proper motion and orbital motion can be as-
sessed.
4.6. 2MASS J02271603-2929263
One data point from Janson et al. (2012) for J02271603-
2929263 gives a clearly deviant astrometric value; vi-
sual re-inspection shows that this is due to a very poor
quality of the image, hence we have discarded that
data point for this study.
4.7. 2MASS J03323578+2843554
2MASS J03323578+2843554 was first identified as
a probable β Pic member in Schlieder et al. (2012),
and is given a 99.9% membership probability in
Malo et al. (2014). Our analysis using BANYAN II
confirms a high probability of membership, although
it can be as low as 82.6% if we choose non-uniform
priors and do not take into account the fact that there
are separate indications of a < 1 Gyr age for the sys-
tem. We reported that the target is a triple system in
Janson et al. (2012). With our new epoch of imag-
ing, the BC pair shows a clear continuous orbital mo-
tion with respect to component A. The motion within
the BC pair itself is a more complicated matter. In
Janson et al. (2012), we noted that the scatter in sep-
aration was larger than the error bars would imply, in
a manner that seemed random and incompatible with
orbital motion. The early astrometric data points for
the system were derived with a separate procedure
from the other data points, hence we have re-reduced
the full set of data with a homogenous procedure and
a uniform calibration scheme. With the new reduc-
tion, the data is much better consistent with orbital
motion within the error bars. The motion is such that
there is very little observable motion during 2006–
2009, but then substantial motion occurs for the 2012
data point, where the projected separation is smaller
and the position angle approximately the same. This
implies a high-eccentricity orbit, close to an edge-on
orientation. Since a rather limited portion of the orbit
appears to be covered so far, we cannot impose strict
constraints on the orbital elements, but it seems plausi-
ble that the orbital period might be short, with periods
down to ∼10 yr providing good fits to the data.
Interestingly, the three components line up neatly
with each other (see Fig. 4); for instance, in the 2012
epoch, the differential angle of two lines along the axes
of the AB pair and the BC pair respectively is only
3.2o. The direction of the BC motion vector from 2006
to 2012 is essentially indistinguishable from the 2012
axis of the pair, and the direction of the AB motion
vector over the same timeframe differs from the 2012
AB axis by only ∼11o. This possibly implies a high
degree of coplanarity for the motion of the inner and
outer pair of the 2MASS J03323578+2843554 system,
where both pairs are close to edge-on. Meanwhile, a
collective analysis of high-order multiple systems in
the field shows no preference toward co-planarity be-
tween any set of pairs in the system (Janson 2010).
With further study of 2MASS J03323578+2843554
and other young high-order multiples, it would be-
come possible to test for whether the relative orien-
tations in such systems are age dependent, following
dynamical evolution of the system.
4.8. 2MASS J04373746-0229282 (GJ 3305)
GJ 3305 has a very large number of astrometric data
points both with AstraLux and in the literature, and is
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Fig. 3.— An example of an orbital fit to the binary
2MASS J02132062+3648506. By chance, the avail-
able data points cover one section of the orbital phase,
over one full orbit, which means that the orbital period
can be well constrained, but very little can be deter-
mined about any of the other orbital parameters.
Fig. 4.— Image of the 2MASS J03323578+2843554
triple system from Feb 2009, with the A component to
the right, the B component to the left and the C com-
ponent in the middle. North is up and East is to the left
in the image.
furthermore identified as a bona fide member of the
β Pic moving group. A dominant fraction of the or-
bit is now starting to be covered. The new astrome-
try presented in this work is summarized in Table 3.
A detailed orbital analysis of this orbit, including also
radial velocity data, will be presented in Bonnefoy et
al. (in prep.), along with near-infrared spectra of both
components.
4.9. 2MASS J04595855-0333123
The quite rapidly moving binary 2MASS J04595855-
0333123 was identified as a possible member of the
Argus moving group in Malo et al. (2013). Our analy-
sis with BANYAN II confirms an extremely high mem-
bership probability (99.9%) in the case of uniform pri-
ors, but the probability drops to 27.7% if non-uniform
priors are chosen. However, using non-uniform priors
combined with a < 1 Gyr age gives a probability of
68.8% for Argus membership. Since there are indeed
indications from X-ray emission that this sample is
young (Janson et al. 2012), we consider it more likely
than not that 2MASS J04595855-0333123 is an Argus
member, but we note that the contamination probabil-
ity is substantial.
4.10. 2MASS J05241914-1601153
While the estimated period of 2MASS J05241914-
1601153 from its projected separation is ∼40 yr, its
slow orbital motion between late 2008 and early 2012
implies a significantly longer period, unless the cur-
rent orbital configuration is close to apastron. There is
noticable motion only in the radial direction, suggest-
ing a close to edge-on orbit. Both Malo et al. (2013)
and our independent BANYAN II check give a high
β Pic moving group membership probability (>99%)
for this system if using uniform priors. However,
with non-uniform priors this probability drops down
to 26.7%. Even if we consider the fact that it is prob-
able that the age of the star is < 1 Gyr, the probabil-
ity is still only 29.6%. Hence, the dominant proba-
bility states that 2MASS J05241914-1601153 is kine-
matically unrelated to β Pic and other known moving
groups, though a finite probability remains of it being
an actual member.
4.11. 2MASS J05320450-0305291
Between 2009 and 2012, the binary 2MASS
J05320450-0305291 moves along at a modest rate rel-
ative to what the separation-based period estimate of
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∼23 yr would imply, though with significant motion
in both the radial and azimuthal directions. Although
our BANYAN II analysis confirms the proposition in
Malo et al. (2013) that 2MASS J05320450-0305291
is a very high-probability member of the β Pic mov-
ing group if uniform priors are chosen, the probability
is substantially smaller if more realistic, non-uniform
priors are selected. Nominally, the membership proba-
bility is 12.4% for non-uniform priors, increasing only
marginally to 15.8% if a < 1 Gyr age is assumed. It
thus seems significantly more likely that this system is
unrelated to the moving group, although actual mem-
bership remains a faint possibility that cannot be very
stringently excluded at this point.
4.12. 2MASS J06134539-2352077
Estimated as a high-probability (>99%) member
of the Argus moving group in Malo et al. (2014),
which is confirmed with BANYAN II analysis, this
binary is an excellent candidate for providing age
constraints and/or tests of evolutionary models over
a reasonable time frame. The binarity was discovered
in Janson et al. (2012), although only a single epoch
was available at the time. Our follow-up in this work
confirms common proper motion, and displays rapid
orbital motion. In only just under two years, the binary
has moved by more than 40o in position angle. With
only two epochs available over a short baseline, it is of
course impossible to constrain the orbital period as of
yet, but our best estimate implies ∼25 years.
4.13. 2MASS J06161032-1320422
A slow outward motion from late 2008 to early
2012 indicates that the orbital period of 2MASS
J06161032-1320422 may be longer than estimated
from its separation (∼37 years). Malo et al. (2013)
identified this target as a probable member of the β Pic
moving group. Our BANYAN II check confirms a
99.6% probability of membership if uniform priors
are assumed – however, this drastically drops when
adopting non-uniform priors. In this circumstance, the
probability of membership is a mere 3.6%, increas-
ing only subtly to 4.4% if adopting a < 1 Gyr age.
This implies that the kinematic similarity of 2MASS
J06161032-1320422 to the β Pic moving group is co-
incidental.
4.14. 2MASS J07174710-2558554
The binary pair that is discussed here is in fact not
the one that was originally discussed for this system in
Bergfors et al. (2010). In that previous publication, a
faint object near the detection limit was noted which
is a probable background star, but which has not been
recovered in subsequent epochs. However, in the 2010
and 2012 epochs presented here, another component is
seen, which is a close companion that shares a com-
mon proper motion with the primary. The binary is
very close and moving outward, so it was not noticed
in 2008 where the separation is only 80 mas, but going
back to the 2008 data, we have been able to recover
the companion also in that epoch. The binary motion
is fairly rapid, implying that the orbit can be closed
over a few decades.
4.15. 2MASS J07285137-3014490 (GJ 2060)
Since it has both been identified as a bona fide
member of the AB Dor moving group (e.g. Malo et al.
2013) and has a rich amount of orbital motion span-
ning several epochs and closing the orbit, GJ 2060 is a
prime target for examining mass-luminosity relation-
ships in young binaries. One issue that is important
to note for this target is that while the epoch is quoted
as 2002.83 for the literature value in Daemgen et al.
(2007), the actual epoch is 2005.83, as we have ver-
ified by locating the archival data in the Gemini Sci-
ence Archive. We have also retreived and analyzed
archival data from Keck/NIRC2 taken in very late
2002. We use the header astrometry for nominal as-
trometric values, and adopt errors as given for NIRC2
in Konopacky et al. (2007). The values are listed in Ta-
ble 3. A detailed analysis of the orbit and near-infrared
spectra for the individual components of this system
will be presented in Bonnefoy et al. (in prep.).
4.16. 2MASS J09053033-4918382
Our 2010.82 and 2012.01 epochs of this system
show a drastically different system architecture from
the 2010.08 image. The 2010.08 image presented
in Janson et al. (2012) shows a binary candidate of
highly unequal brightness components, at a separa-
tion of ∼4′′. On the other hand, the 2010.82 and
2012.01 epochs both show a nearly equal brightness
binary with a separation of ∼270 mas, with statisti-
cally significant common proper motion and orbital
motion. There is no sign of any faint and far candi-
date in the latter epochs, and no sign of any bright and
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close companion in the former epoch. The solution
most probably lies in the fact that 2MASS J09053033-
4918382 by chance is located only 17′′ away from
the unrelated F-type star 2MASS J09052993-4918544,
which has almost the same near-infrared brightness. It
appears probable that the stars were mixed up in the
first epoch of observation, and that the F-type star was
observed instead of the intended M-type star. Indeed,
looking back into the header astrometry, the coordi-
nates are closer to the F-type star than the M-type star
in the first epoch. We thus tentatively assume that the
2010.82 and 2012.01 epochs correctly image 2MASS
J09053033-4918382, and that the 2010.08 epoch does
not, which changes the parameters of the binary from
Janson et al. (2012). However, it would be desirable in
a future observation to systematically observe 2MASS
J09053033-4918382and 2MASS J09052993-4918544
in sequence, to verify that this interpretation is indeed
the correct one.
4.17. 2MASS J10364483+1521394
As for the case of 2MASS J03323578+2843554,
the early astrometric data points in Janson et al. (2012)
for this triple system were based on an obsolete proce-
dure, hence we have re-analyzed all of the astrometry
with a uniform procedure. It is clear that rapid orbital
motion is occuring for the BC pair. However, since
the B and C components have almost identical bright-
nesses, there are 180o ambiguities in the astrometry,
and it is unclear if the Jan 2008 data can be trusted
since those data are of particularly poor quality. We
thus consider that more astrometric points will be nec-
essary before a detailed orbital fit is meaningful.
4.18. 2MASS J20163382-0711456
The orbital motion of 2MASS J20163382-0711456
is quite rapid, with approximately 30o azimuthal mo-
tion and 60% outward radial motion in three years.
The system was identified as a probable Argus associ-
ation member in Malo et al. (2013). Our independent
check with BANYAN II confirms this: if assuming
uniform priors, the probability is 99.8%. This drops
to 77.6% when adopting non-uniform priors, which is
still quite high probability. Furthermore, constraining
the age to< 1 Gyr while maintaining non-uniform pri-
ors bumps the probability back up to 84.7%. Thus,
we conclude that the system is a probable member of
Argus, though at a lower level of confidence than the
clearest cases.
4.19. 2MASS J23172807+1936469 (GJ 4326)
GJ 4326 is one of the cases in the sample in which
a rather high-quality orbit can be determined already
with the given set of data. Given that it has been
identified as a member of the β Pic moving group
with a 94.4% probability in Malo et al. (2013), this
makes it a prime interest target for mass-luminosity
analysis (see below for further discussion on mem-
bership probabilities). The binary was first resolved
by Beuzit et al. (2004) in 2000, and we have an ad-
ditional two epochs from AstraLux in 2008 and 2012
which by themselves would not provide a strong esti-
mate on the orbit. However, three archival epochs of
VLT/NACO (Lenzen et al. 2003; Rousset et al. 2003)
observations are also present from different programs
(072.C-0570, 073.C-0155, and 086.C-0515) in 2003,
2004, and 2010. We have analyzed those data, adopt-
ing the header astrometry and assuming calibration er-
rors of 0.3o in true North orientation and 1% in pixel
scale. Taken together, the six data points both close an
orbit, and cover it nicely along its various phases (see
Fig. 5 and Fig. 6). We have fit the orbit as described
above, and the resulting orbital parameters are listed
in Table 1. If the distance to the target was perfectly
known, a dynamical mass could be determined to a 2%
precision based on these parameters. Unfortunately,
the distance estimate is 11.6±2.4 pc Le´pine (2005),
which is a 21% error. This has an enormous impact
on the mass due to the m ∼ a3 scaling, so the actual
lower and upper limits (67% interval) are 0.1Msun and
0.3 Msun respectively, which corresponds to a 50% er-
ror. It is clear that a better distance will be required
to stringently constrain this system. This will be pro-
vided by GAIA (Perryman et al. 2001).
However, based on the data that we have, we can
already draw some broad conclusions regarding the
age of the system. There is a broad range of high-
quality (unresolved) photometry for this system: It is
listed in the SDSS (Ahn et al. 2012) which provides
precise u′g′r′i′z′ photometry, and there is 2MASS
JHK (Skrutskie et al. 2006) and WISE W1–W4
(Wright et al. 2010) photometry with small errors as
well. Furthermore, there exist resolved images in the
i′z′H-bands from AstraLux and NACO. These photo-
metric values are summarized in Table 2. We use a grid
of BT-SETTL models (Allard 2014) for an assumed
age of 20 Myr (evolutionary constraints provided by
Baraffe et al. 1998) in order to try to fit these values.
This is done by selecting every possible pairing of a
primary mass with a secondary mass. Masses between
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Fig. 2.— Two epochs of imaging for the 2MASS J00325313-0434068 triple system. The ‘C’ component is invisible
in late 2008 (left), but emerges above the brighter ‘A’ component in early 2012 (right). North is up and East is to the
left in the images.
Table 1: Orbital parameters of GJ 4326 AB
Parameter Value
P 11.56+0.08
−0.10 yr
α 264±1 mas
e 0.464+0.004
−0.003
ia 103.3±0.2 deg
tperi 56419
+3
−2 d
ω -153.2±0.5 deg
Ωa 30.8±0.2 deg
aThere is an ambiguity between i and 180− i due to the lack of radial velocity information.
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Fig. 5.— Three of the images that exist for the GJ 4326
system. North is up and East is to the left in each case.
The top and middle images are archival NACO images
from 2004 and 2010, respectively. The bottom image
is the newest AstraLux image from 2012.
grid points are interpolated using shape-preserving
piecewise cubic interpolation. For each component of
a pair, the BT-SETTL models then provide predictions
of fluxes in every relevant photometric band, and the
sums and differences of those fluxes are compared to
the actual measured values. We find that no pair cou-
pling of any properties for the individual components
in the models can reproduce the data. When the total
flux across the full wavelength range is matched, then
the models are too red to fit the data. Correspondingly,
in order to fit the color of the observations, the models
necessarily predict a far too high total brightness (by
a factor of at least 4). Another way to phrase it is that
the effective temperatures and bolometric luminosities
of the components do not match up consistently for
the theoretical radii expected for objects at this age.
There are a few possible reasons for why this situ-
ation might come about. For instance, we might hy-
pothesize that the system is much more distant than
estimated. If the distance was two times the estimated
11.6 pc value, then a situation would emerge in which
the true luminosities of the components are four times
higher, providing the possiblity for the models to re-
produce the data. However, apart from deviating from
the existing distance estimate by 4.8 σ, which seems
excessive, such a view is also inconsistent with the or-
bital data. If the distance were made 2 times larger,
the semi-major axis would increase by the same fac-
tor, and the mass required to match the given period
at this semi-major axis would increase by a factor 8.
This would correspond to super-Solar masses, which
can be firmly excluded from the unresolved spectral
type of the system (as well as from its colors and the
luminosity match to the models). The only remaining
way to reach a fully self-consistent picture is to reduce
the radii by a factor 2 relative to the nominal model
predictions. Unless the models are drastically incor-
rect, this can only be accomplished by increasing the
age of the system. Once the binary components have
reached the main sequence, which happens at around
100 Myr, a self-consistent fit involving all factors di-
cussed here can be reached. After this point, M-dwarfs
are essentially fixed on the main sequence, so any ar-
bitrary >100 Myr age is allowed in this sense.
As we noted above, GJ 4326 has an estimated
94.4% probability of being a member of the β Pic
moving group in Malo et al. (2013), with no update in
Malo et al. (2014). Running the online BANYAN II
tool (Gagne´ et al. 2014) gives probabilities of 91.4%
with default priors, and 98.6% if we constrain the age
11
Fig. 6.— Orbital fit to the full set of resolved images
that exist for the GJ 4326 system. The data covers a
wide range of orbital phases and almost close an orbit,
such that good constraints can already be imposed on
all orbital parameters (apart from the linear semimajor
axis, since the distance to the system is associated with
a large uncertainty.)
Table 2: Photometry of GJ 4326 AB
Band Unresolved photometry
u′ 15.798±0.008 mag
g′ 13.028±0.001 mag
r′ 11.492±0.001 mag
i′ 10.175±0.001 mag
z′ 9.735±0.001 mag
J 8.020±0.024 mag
H 7.411±0.020 mag
K 7.173±0.017 mag
W1 7.001±0.034 mag
W2 6.862±0.021 mag
W3 6.779±0.016 mag
W4 6.663±0.060 mag
Band ∆ mag
i′ 1.70±0.15 mag
z′ 1.50±0.12 mag
H 1.18±0.12 mag
to younger than 1 Gyr, both of which are comparable
to the original estimate. Most of the remaining prob-
ability, 1.4–8.6%, is for it being an unrelated field ob-
ject. While this latter probability is small, it is not zero.
More data, and in particular a better constrained dis-
tance, will greatly benefit the analysis of this system.
However, until the advent of such data, we consider it
likely that GJ 4326 is a rare kinematic imposter in the
β Pic moving group, and is an unrelated, older object.
It could still be quite young (down to ∼100 Myr), but
hardly young enough to match the estimated moving
group age range of∼10–20 Myr (e.g. Zuckerman et al.
2001; Binks & Jeffries 2014).
4.20. 2MASS J23495365+2427493
With a 42o azimuthal motion over just 3 years,
2MASS J23495365+2427493 might close its orbit a
bit faster than its separation based period estimate of
38 years would indicate. The system was identified
as an ambiguous moving group member candidate in
Malo et al. (2013), in that its motion could conceivably
fit both to the β Pic and Columba moving groups. Our
BANYAN II check broadly agrees with this: assuming
uniform priors, there is a 94.8% match probability to
β Pic and a 5.1% match probability to Columba (with
the remaining probability assigned to the field hypoth-
esis). If non-uniform priors are assumed, the Columba
match probability becomes negligible, and the β Pic
probability becomes 47.1%. However, if the assump-
tion that the age is < 1 Gyr is adopted, the β Pic value
rises back up to 80.3% and the Columba hypothesis be-
comes marginally feasible again at 2.7%. It thus seems
sensible to classify 2MASS J23495365+2427493 pri-
marily as a probable β Pic moving group member.
5. Summary and Conclusions
In this paper, we have analyzed more than 500 new
images acquired for astrometric follow-up of the As-
traLux M-dwarf multiplicity survey. With these data,
we have been able to confirm common proper motion
for several binaries for which this was previously not
possible, confirming that indeed the vast majority of
candidates in the survey, and particularly among those
that pass photometric criteria, are real physical com-
panions. Furthermore, the orbital information built up
for some of the binaries is now substantial, allowing
for tight constraints on their orbital parameters already
now or in the near future. This is particularly rele-
vant for those targets that have been identified as be-
12
ing members of nearby young moving groups. In this
paper, we have identified more than 10 binaries that
are both plausible (or probable) YMG members and
have estimated orbital periods of less than ∼40 yr – in
some cases just a few years. These will be excellent
targets for isochronal analysis of moving group ages,
particularly once GAIA has provided precise distances
to all of them, which is currently a severely limiting
quantity for many analytic purposes. One target that
has been analyzed in particular detail here is GJ 4326,
which has been assigned a 94.4% probability of be-
ing a member of the β Pic moving group in the liter-
ature. Our orbital and photometric analysis however
suggests that the binary components are inconsistent
with an age as young as a membership of this mov-
ing group would imply, with radii more reminiscent
of M-dwarfs on the main sequence, and therefore in-
dicating that the binary is a low-probability kinematic
imposter to the group. While a more precise distance
estimate will be required before anything more defini-
tive can be said about the system, this illustrates the
utility of isochronal analysis of suspected YMG mem-
bers. Likewise, our studies of other young binaries that
have not (as of yet, at least) been identified as mem-
bers of any kinematic association can lead to a better
understanding of their age, which is otherwise difficult
to determine accurately. In addition to all these issues,
continued orbital monitoring of this binary sample will
be important for acquiring better estimates for the dis-
tribution of orbital parameters, such as the actual semi-
major axis distribution (rather than one based on pro-
jected separations) and the eccentricity distribution.
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Table 3:: Relative astrometry of all stellar pairs of this study.
2MASS ID Sep. PA Epoch d µRA µDec Refa CPM OM
(′′) (deg) (yr) (pc) (mas/yr) (mas/yr)
J00063925-0705354 0.230±0.006 6.5±0.5 2008.63 12 -108 94 Janson et al. (2012) Y Y
J00063925-0705354 0.247±0.003 5.3±0.4 2008.88 12 -108 94 Janson et al. (2012) Y Y
J00063925-0705354 0.336±0.004 1.9±0.3 2012.01 12 -108 94 This paper Y Y
J00063925-0705354 0.322±0.004 1.9±0.3 2012.65 12 -108 94 Janson et al. (2014) Y Y
J00063925-0705354 0.337±0.003 1.4±0.3 2012.90 12 -108 94 Janson et al. (2014) Y Y
J00150240-7250326 0.286±0.009 68.9±0.3 2008.86 41 -116.5 -136.9 Janson et al. (2012) Y Y
J00150240-7250326 0.286±0.003 51.6±0.3 2010.82 41 -116.5 -136.9 This paper Y Y
J00250428-3646176 0.597±0.012 242.2±0.3 2008.86 29 264.1 84 Janson et al. (2012) Y Y
J00250428-3646176 0.577±0.006 249.8±0.3 2010.82 29 264.1 84 This paper Y Y
J00250428-3646176 0.526±0.005 255.3±0.3 2012.01 29 264.1 84 This paper Y Y
J00325313-0434068AB 0.422±0.012 180.0±2.2 2008.63 11 66 -154 Janson et al. (2012) Y Y
J00325313-0434068AB 0.422±0.006 179.0±0.9 2008.88 11 66 -154 Janson et al. (2012) Y Y
J00325313-0434068AB 0.508±0.005 183.5±0.3 2012.02 11 66 -154 This paper Y Y
J00325313-0434068AC 0.213±0.008 16.8±1.2 2012.02 11 66 -154 This paper U —
J00414141+4410530 0.580±0.006 10.7±0.3 2008.03 60 -40 -30 Janson et al. (2012) Y Y
J00414141+4410530 0.579±0.006 11.4±0.3 2008.59 60 -40 -30 Janson et al. (2012) Y Y
J00414141+4410530 0.567±0.006 12.2±0.3 2009.13 60 -40 -30 Janson et al. (2012) Y Y
J00485822+4435091 1.090±0.050 241.6±2.0 1997.90 33 125.3 -143.4 McCarthy et al. (2001) Y Y
J00485822+4435091 1.050±0.011 254.1±0.3 2008.03 33 125.3 -143.4 Janson et al. (2012) Y Y
J00485822+4435091 1.053±0.011 254.2±0.3 2008.59 33 125.3 -143.4 Janson et al. (2012) Y Y
J00485822+4435091 1.049±0.011 255.0±0.3 2009.13 33 125.3 -143.4 Janson et al. (2012) Y Y
J00485822+4435091 1.027±0.010 255.5±0.3 2012.02 33 125.3 -143.4 Janson et al. (2014) Y Y
J00503319+2449009 1 315 1960.00 12 198.46 -41.74 Mason et al. (2001) Y Y
J00503319+2449009 2.080±0.032 316.0±1.0 1991.25 12 198.46 -41.74 Perryman et al. (1997) Y Y
J00503319+2449009 1.648±0.017 317.1±0.1 2002.64 12 198.46 -41.74 Strigachev et al. (2004) Y Y
J00503319+2449009 1.370±0.014 318.3±0.3 2007.61 12 198.46 -41.74 Janson et al. (2012) Y Y
J00503319+2449009 1.353±0.014 318.6±0.3 2008.03 12 198.46 -41.74 Janson et al. (2012) Y Y
J00503319+2449009 1.320±0.013 319.0±0.3 2008.59 12 198.46 -41.74 Janson et al. (2012) Y Y
J00503319+2449009 1.288±0.013 318.7±0.3 2008.86 12 198.46 -41.74 Bergfors et al. (2010) Y Y
J01034210+4051158 1.5 90 1960.00 32 118.6 -162.3 Mason et al. (2001) Y N
J01034210+4051158 2.473±0.025 96.1±0.3 2008.03 32 118.6 -162.3 Janson et al. (2012) Y N
J01034210+4051158 2.477±0.025 96.8±0.3 2008.64 32 118.6 -162.3 Janson et al. (2012) Y N
J01034210+4051158 2.470±0.025 96.7±0.3 2009.13 32 118.6 -162.3 Janson et al. (2012) Y N
J01071194-1935359 0.412±0.004 169.8±0.3 2008.87 30 63 -33.7 Bergfors et al. (2010) Y Y
J01071194-1935359 0.421±0.004 169.5±0.3 2010.08 30 63 -33.7 Janson et al. (2012) Y Y
J01071194-1935359 0.430±0.004 168.8±0.3 2010.81 30 63 -33.7 This paper Y Y
J01071194-1935359 0.439±0.004 167.6±0.3 2012.01 30 63 -33.7 This paper Y Y
J01093874-0710497 2.680±0.084 77.0±2.0 1991.25 38 -235.46 -351.6 Perryman et al. (1997) Y N
J01093874-0710497 2.508±0.025 74.8±0.3 2007.85 38 -235.46 -351.6 Janson et al. (2012) Y N
J01093874-0710497 2.485±0.025 75.9±0.3 2008.64 38 -235.46 -351.6 Janson et al. (2012) Y N
J01093874-0710497 2.521±0.026 74.3±0.3 2008.87 38 -235.46 -351.6 Bergfors et al. (2010) Y N
J01093874-0710497 2.477±0.025 74.2±0.3 2012.01 38 -235.46 -351.6 This paper Y N
J01112542+1526214 0.409 147.2 2000.62 8 180 -120 Beuzit et al. (2004) Y Y
J01112542+1526214 0.309±0.003 186.1±0.3 2006.86 8 180 -120 Janson et al. (2012) Y Y
J01112542+1526214 0.304±0.003 188.0±0.3 2007.01 8 180 -120 Janson et al. (2012) Y Y
J01112542+1526214 0.297±0.003 197.3±0.4 2008.03 8 180 -120 Janson et al. (2012) Y Y
J01112542+1526214 0.292±0.003 203.1±0.3 2008.64 8 180 -120 Janson et al. (2012) Y Y
J01112542+1526214 0.289±0.003 205.1±0.3 2008.88 8 180 -120 Janson et al. (2012) Y Y
J01112542+1526214 0.303±0.005 231.5±0.5 2011.85 8 180 -120 This paper Y Y
J01112542+1526214 0.308±0.004 238.4±0.3 2012.65 8 180 -120 Janson et al. (2014) Y Y
J01112542+1526214 0.327±0.015 241.1±0.8 2012.89 8 180 -120 Janson et al. (2014) Y Y
J01132817-3821024 1.387±0.014 28.8±0.3 2008.88 37 119.2 -42.9 Bergfors et al. (2010) Y Y
J01132817-3821024 1.398±0.014 27.0±0.3 2010.09 37 119.2 -42.9 Janson et al. (2012) Y Y
J01132817-3821024 1.412±0.014 27.9±0.3 2010.81 37 119.2 -42.9 This paper Y Y
J01132817-3821024 1.406±0.014 27.7±0.3 2012.01 37 119.2 -42.9 This paper Y Y
J01132958-0738088 2.945±0.030 227.6±0.3 2007.85 65 68 -64 Janson et al. (2012) U —
J01132958-0738088 2.931±0.030 228.1±0.3 2008.88 65 68 -64 Janson et al. (2012) U —
J01154885+4702259 0.271±0.003 265.6±0.4 2008.63 23 192 -12 Janson et al. (2012) U —
J01154885+4702259 0.267±0.003 267.4±0.4 2008.88 23 192 -12 Janson et al. (2012) U —
J01210504-0402082 4.400±0.200 133.0±2.0 1998.72 73 161.8 -1.8 Skrutskie et al. (2006) Y N
J01210504-0402082 4.539±0.045 137.2±0.3 2008.64 73 161.8 -1.8 Janson et al. (2012) Y N
J01212520+2926143 0.260±0.003 312.5±0.3 2008.63 24 28 -116 Janson et al. (2012) Y Y
J01212520+2926143 0.257±0.003 309.8±0.3 2008.87 24 28 -116 Janson et al. (2012) Y Y
J01242767-3355086 2.010±0.070 46.4±1.3 1999.50 11 178 -110 Jao et al. (2003) Y Y
J01242767-3355086 2.065±0.021 44.8±0.1 2005.65 11 178 -110 Daemgen et al. (2007) Y Y
J01242767-3355086 2.037±0.021 43.0±0.3 2010.08 11 178 -110 Janson et al. (2012) Y Y
J01242767-3355086 2.053±0.021 43.0±0.3 2010.81 11 178 -110 This paper Y Y
J01242767-3355086 2.038±0.020 42.7±0.3 2012.01 11 178 -110 This paper Y Y
J01365516-0647379 5.580±0.056 180.6±0.3 2008.63 37 180.3 -105.4 Janson et al. (2012) N/U —
J01365516-0647379 5.365±0.054 183.5±0.3 2010.81 37 180.3 -105.4 This paper N/U —
J01433150+3904165 0.194±0.003 275.5±2.0 2008.03 48 126 14 Janson et al. (2012) Y Y
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2MASS ID Sep. PA Epoch d µRA µDec Refa CPM OM
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J01433150+3904165 0.161±0.004 273.6±0.3 2008.88 48 126 14 Janson et al. (2012) Y Y
J01433150+3904165 0.093±0.002 32.3±2.1 2012.02 48 126 14 This paper Y Y
J01452133-3957204 0.922±0.009 130.7±0.3 2008.86 32 279 132.8 Janson et al. (2012) Y Y
J01452133-3957204 0.952±0.013 132.4±0.3 2010.82 32 279 132.8 This paper Y Y
J01452133-3957204 0.945±0.010 132.9±0.3 2012.01 32 279 132.8 This paper Y Y
J01483524-0955226 0.485±0.005 154.7±0.3 2008.64 17 26.4 -181.9 Janson et al. (2012) Y N
J01483524-0955226 0.479±0.005 154.0±0.3 2008.87 17 26.4 -181.9 Janson et al. (2012) Y N
J01535076-1459503 2.839±0.029 291.7±0.3 2008.86 18 107.4 -50.6 Bergfors et al. (2010) Y N
J01535076-1459503 2.843±0.029 291.6±0.3 2010.08 18 107.4 -50.6 Janson et al. (2012) Y N
J01535076-1459503 2.855±0.029 292.0±0.3 2010.82 18 107.4 -50.6 This paper Y N
J01535076-1459503 2.832±0.028 291.5±0.3 2012.01 18 107.4 -50.6 This paper Y N
J02002975-0239579 0.319±0.003 5.7±0.3 2008.87 59 -215.3 -223 Janson et al. (2012) Y Y
J02002975-0239579 0.328±0.003 12.9±0.3 2010.82 59 -215.3 -223 This paper Y Y
J02002975-0239579 0.319±0.003 17.4±0.3 2012.01 59 -215.3 -223 This paper Y Y
J02070176-4406380 6.840±0.100 159.0±1.0 1999.76 32 94.3 7.3 Skrutskie et al. (2006) Y N
J02070176-4406380 6.858±0.069 157.9±0.3 2010.81 32 94.3 7.3 This paper Y N
J02070176-4406380 6.803±0.068 157.7±0.3 2012.01 32 94.3 7.3 This paper Y N
J02081218+1508424 3.5 219 1960.00 12 191.1 -41.9 Mason et al. (2001) Y Y
J02081218+1508424 3.600±0.100 237.0±2.0 1998.73 12 191.1 -41.9 Skrutskie et al. (2006) Y Y
J02081218+1508424 3.617±0.036 238.3±0.3 2008.03 12 191.1 -41.9 Janson et al. (2012) Y Y
J02132062+3648506 0.215±0.005 72.0±4.0 2006.86 11 26 52 Janson et al. (2012) Y Y
J02132062+3648506 0.181±0.002 56.5±2.2 2007.61 11 26 52 Janson et al. (2012) Y Y
J02132062+3648506 0.226±0.008 81.7±0.6 2012.66 11 26 52 Janson et al. (2014) Y Y
J02132062+3648506 0.217±0.004 76.1±0.5 2012.90 11 26 52 Janson et al. (2014) Y Y
J02133021-4654505 0.133±0.001 124.7±0.3 2008.87 13 31.2 -5 Bergfors et al. (2010) Y Y
J02133021-4654505 0.136±0.005 96.2±0.9 2010.11 13 31.2 -5 Janson et al. (2012) Y Y
J02133021-4654505 0.162±0.002 88.0±0.3 2010.82 13 31.2 -5 This paper Y Y
J02133021-4654505 0.178±0.002 71.0±0.3 2012.01 13 31.2 -5 This paper Y Y
J02155892-0929121AB 0.623±0.006 292.0±0.3 2008.87 27 105.3 -62.5 Janson et al. (2012) Y Y
J02155892-0929121AB 0.611±0.006 291.4±0.3 2010.82 27 105.3 -62.5 This paper Y Y
J02155892-0929121AB 0.583±0.006 289.5±0.3 2012.01 27 105.3 -62.5 This paper Y Y
J02155892-0929121AC 3.464±0.035 299.1±0.3 2008.87 27 105.3 -62.5 Janson et al. (2012) Y N
J02155892-0929121AC 3.448±0.035 299.5±0.3 2010.82 27 105.3 -62.5 This paper Y N
J02155892-0929121AC 3.412±0.034 298.8±0.3 2012.01 27 105.3 -62.5 This paper Y N
J02165488-2322133AB 4.300±0.100 315.0±1.0 1998.67 40 22 10 Skrutskie et al. (2006) U —
J02165488-2322133AB 4.312±0.044 313.9±0.3 2008.87 40 22 10 Bergfors et al. (2010) U —
J02165488-2322133AB 4.320±0.044 313.4±0.3 2010.09 40 22 10 Janson et al. (2012) U —
J02165488-2322133AB 4.335±0.044 314.3±0.3 2010.82 40 22 10 This paper U —
J02165488-2322133AB 4.325±0.043 313.8±0.3 2012.01 40 22 10 This paper U —
J02165488-2322133BC 0.057±0.006 106.0±3.9 2010.82 40 22 10 This paper U —
J02165488-2322133BC 0.065±0.002 116.1±4.4 2012.01 40 22 10 This paper U —
J02255447+1746467 0.106±0.001 269.0±2.0 2008.63 34 184.2 -40.3 Janson et al. (2012) Y Y
J02255447+1746467 0.098±0.001 278.2±1.9 2008.87 34 184.2 -40.3 Janson et al. (2012) Y Y
J02271603-2929263 1.914±0.019 236.6±0.3 2008.87 51 21.6 3.3 Bergfors et al. (2010) U —
J02271603-2929263 1.924±0.019 237.1±0.3 2010.81 51 21.6 3.3 This paper U —
J02271603-2929263 1.925±0.019 237.0±0.3 2012.01 51 21.6 3.3 This paper U —
J02335984-1811525 0.843±0.009 48.7±0.3 2008.87 50 46.4 -18.9 Bergfors et al. (2010) Y Y
J02335984-1811525 0.829±0.008 48.8±0.3 2010.09 50 46.4 -18.9 Janson et al. (2012) Y Y
J02335984-1811525 0.837±0.008 49.7±0.8 2010.81 50 46.4 -18.9 This paper Y Y
J02335984-1811525 0.842±0.008 50.1±0.3 2012.01 50 46.4 -18.9 This paper Y Y
J02411909-5725185 1.506±0.015 286.9±0.3 2008.87 45 8.1 12.2 Bergfors et al. (2010) U —
J02411909-5725185 1.485±0.015 286.6±0.3 2010.11 45 8.1 12.2 Janson et al. (2012) U —
J02411909-5725185 1.498±0.015 287.7±0.3 2010.81 45 8.1 12.2 This paper U —
J02411909-5725185 1.495±0.015 287.2±0.3 2012.01 45 8.1 12.2 This paper U —
J02451431-4344102 0.254±0.003 214.4±0.3 2008.88 7 84 -410 Bergfors et al. (2010) Y Y
J02451431-4344102 0.362±0.004 184.2±0.3 2010.09 7 84 -410 Janson et al. (2012) Y Y
J02451431-4344102 0.429±0.004 175.2±0.3 2010.81 7 84 -410 This paper Y Y
J02451431-4344102 0.505±0.005 162.5±0.3 2012.01 7 84 -410 This paper Y Y
J02490228-1029220AB 0.475±0.006 209.3±0.3 2008.88 34 34 -20 Bergfors et al. (2010) Y Y
J02490228-1029220AB 0.487±0.005 210.3±0.3 2010.09 34 34 -20 Janson et al. (2012) Y Y
J02490228-1029220AB 0.490±0.005 211.3±0.3 2012.01 34 34 -20 This paper Y Y
J02490228-1029220BC 0.139±0.012 214.6±0.3 2008.88 34 34 -20 Bergfors et al. (2010) Y Y
J02490228-1029220BC 0.155±0.002 217.2±0.8 2010.09 34 34 -20 Janson et al. (2012) Y Y
J02490228-1029220BC 0.179±0.002 228.0±0.6 2012.01 34 34 -20 This paper Y Y
J02512559+1323125 4.081±0.041 15.4±0.3 2008.64 41 19.2 -30.9 Janson et al. (2012) U —
J02512559+1323125 4.077±0.041 14.6±0.3 2009.13 41 19.2 -30.9 Janson et al. (2012) U —
J02545247-0709255 4.097±0.072 288.1±2.0 1998.79 51 44 -62 Skrutskie et al. (2006) Y N
J02545247-0709255 4.124±0.041 286.3±0.3 2009.13 51 44 -62 Janson et al. (2012) Y N
J02545247-0709255 4.114±0.042 285.1±0.3 2010.09 51 44 -62 Janson et al. (2012) Y N
J02545247-0709255 4.109±0.042 286.0±0.3 2010.81 51 44 -62 This paper Y N
J02545247-0709255 4.109±0.041 285.4±0.3 2012.01 51 44 -62 This paper Y N
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J03033668-2535329 0.823±0.008 7.4±0.3 2008.88 39 213.2 94.5 Bergfors et al. (2010) Y Y
J03033668-2535329 0.813±0.008 3.3±0.3 2010.08 39 213.2 94.5 Janson et al. (2012) Y Y
J03033668-2535329 0.824±0.008 1.6±0.3 2010.81 39 213.2 94.5 This paper Y Y
J03033668-2535329 0.827±0.008 359.1±0.3 2012.01 39 213.2 94.5 This paper Y Y
J03050976-3725058 0.239±0.004 53.5±0.3 2008.88 45 36.1 -13.7 Bergfors et al. (2010) Y Y
J03050976-3725058 0.226±0.005 47.5±0.3 2010.09 45 36.1 -13.7 Janson et al. (2012) Y Y
J03050976-3725058 0.230±0.004 47.8±0.6 2010.81 45 36.1 -13.7 This paper Y Y
J03050976-3725058 0.228±0.002 43.3±0.3 2012.01 45 36.1 -13.7 This paper Y Y
J03323578+2843554AB 0.544±0.005 106.8±0.3 2006.86 11 40 -60 Janson et al. (2012) Y Y
J03323578+2843554AB 0.547±0.005 107.3±0.4 2007.01 11 40 -60 Janson et al. (2012) Y Y
J03323578+2843554AB 0.540±0.005 106.5±0.3 2007.61 11 40 -60 Janson et al. (2012) Y Y
J03323578+2843554AB 0.532±0.005 106.3±0.3 2008.03 11 40 -60 Janson et al. (2012) Y Y
J03323578+2843554AB 0.525±0.005 106.1±0.3 2008.64 11 40 -60 Janson et al. (2012) Y Y
J03323578+2843554AB 0.529±0.005 106.3±0.3 2008.88 11 40 -60 Janson et al. (2012) Y Y
J03323578+2843554AB 0.522±0.005 106.1±0.3 2009.13 11 40 -60 Janson et al. (2012) Y Y
J03323578+2843554AB 0.482±0.005 105.5±0.3 2012.02 11 40 -60 Janson et al. (2014) Y Y
J03323578+2843554BC 0.156±0.003 284.4±1.6 2006.86 11 40 -60 Janson et al. (2012) Y N
J03323578+2843554BC 0.159±0.018 282.8±3.0 2007.01 11 40 -60 Janson et al. (2012) Y N
J03323578+2843554BC 0.158±0.002 281.6±0.8 2007.61 11 40 -60 Janson et al. (2012) Y N
J03323578+2843554BC 0.158±0.003 280.2±1.3 2008.03 11 40 -60 Janson et al. (2012) Y N
J03323578+2843554BC 0.158±0.002 282.3±0.5 2008.64 11 40 -60 Janson et al. (2012) Y N
J03323578+2843554BC 0.153±0.002 283.5±0.3 2008.88 11 40 -60 Janson et al. (2012) Y N
J03323578+2843554BC 0.159±0.003 283.5±0.5 2009.13 11 40 -60 Janson et al. (2012) Y N
J03323578+2843554BC 0.098±0.003 282.4±3.9 2012.02 11 40 -60 Janson et al. (2014) Y N
J03415581-5542287 0.600±0.006 262.3±0.3 2010.10 12 231.7 250.9 Janson et al. (2012) Y Y
J03415581-5542287 0.615±0.006 261.6±0.3 2010.81 12 231.7 250.9 This paper Y Y
J03415581-5542287 0.629±0.006 259.2±0.3 2012.01 12 231.7 250.9 This paper Y Y
J03423180+1216225 0.860±0.009 17.3±0.4 2008.63 16 203.2 -24.1 Janson et al. (2012) Y N
J03423180+1216225 0.855±0.009 17.6±0.4 2008.87 16 203.2 -24.1 Janson et al. (2012) Y N
J03423180+1216225 0.834±0.057 17.6±1.7 2012.02 16 203.2 -24.1 This paper Y N
J04071148-2918342 0.291±0.003 44.2±0.3 2008.88 51 29 -10.9 Bergfors et al. (2010) Y Y
J04071148-2918342 0.309±0.003 45.2±0.3 2010.10 51 29 -10.9 Janson et al. (2012) Y Y
J04071148-2918342 0.313±0.003 46.6±0.3 2010.82 51 29 -10.9 This paper Y Y
J04071148-2918342 0.322±0.003 46.6±0.3 2012.01 51 29 -10.9 This paper Y Y
J04080543-2731349 0.179±0.005 217.9±0.3 2008.88 43 -6 70 Bergfors et al. (2010) Y Y
J04080543-2731349 0.218±0.003 216.5±0.7 2010.09 43 -6 70 Janson et al. (2012) Y Y
J04080543-2731349 0.248±0.003 217.0±0.3 2010.81 43 -6 70 This paper Y Y
J04080543-2731349 0.291±0.003 216.7±0.3 2012.01 43 -6 70 This paper Y Y
J04132663-0139211 0.790±0.050 217.1±2.0 1998.90 12 132 -6 McCarthy et al. (2001) Y Y
J04132663-0139211 0.755±0.009 179.0±0.6 2008.88 12 132 -6 Janson et al. (2012) Y Y
J04132663-0139211 0.759±0.008 179.4±0.3 2009.13 12 132 -6 Janson et al. (2012) Y Y
J04132663-0139211 0.750±0.008 178.0±0.3 2010.10 12 132 -6 Janson et al. (2012) Y Y
J04132663-0139211 0.745±0.008 179.0±0.3 2010.82 12 132 -6 This paper Y Y
J04132663-0139211 0.737±0.007 177.5±0.3 2012.01 12 132 -6 This paper Y Y
J04133532+1541016 5.800±0.100 287.0±1.0 1997.76 81 -4 -20 Skrutskie et al. (2006) U —
J04133532+1541016 5.609±0.056 289.1±0.3 2008.63 81 -4 -20 Janson et al. (2012) U —
J04373746-0229282 0.225 195 2003.05 23 46 -64.8 Kasper et al. (2007) Y Y
J04373746-0229282 0.159±0.002 194.0±1.0 2004.02 23 46 -64.8 Delorme et al. (2012) Y Y
J04373746-0229282 0.093±0.002 189.5±0.4 2004.95 23 46 -64.8 Kasper et al. (2007) Y Y
J04373746-0229282 0.218±0.002 20.3±0.3 2008.88 23 46 -64.8 Bergfors et al. (2010) Y Y
J04373746-0229282 0.231±0.002 19.2±0.3 2009.13 23 46 -64.8 Janson et al. (2012) Y Y
J04373746-0229282 0.269±0.003 18.6±1.0 2009.90 23 46 -64.8 Delorme et al. (2012) Y Y
J04373746-0229282 0.272±0.003 19.2±1.0 2009.98 23 46 -64.8 Delorme et al. (2012) Y Y
J04373746-0229282 0.280±0.003 18.3±0.6 2010.10 23 46 -64.8 Janson et al. (2012) Y Y
J04373746-0229282 0.297±0.003 19.4±0.3 2010.81 23 46 -64.8 This paper Y Y
J04373746-0229282 0.303±0.003 18.1±1.0 2011.67 23 46 -64.8 Delorme et al. (2012) Y Y
J04373746-0229282 0.295±0.004 18.5±0.3 2011.87 23 46 -64.8 This paper Y Y
J04373746-0229282 0.307±0.003 18.2±0.3 2012.01 23 46 -64.8 This paper Y Y
J04441107-7019247 2.3 174 1990.00 19 -123.8 -43.1 Mason et al. (2001) Y Y
J04441107-7019247 2.620±0.027 157.3±0.3 2008.88 19 -123.8 -43.1 Bergfors et al. (2010) Y Y
J04441107-7019247 2.603±0.026 156.1±0.3 2010.11 19 -123.8 -43.1 Janson et al. (2012) Y Y
J04441107-7019247 2.620±0.026 156.7±0.3 2010.81 19 -123.8 -43.1 This paper Y Y
J04595855-0333123 0.130±0.015 294.0±2.5 2009.13 14 72 48 Janson et al. (2012) Y Y
J04595855-0333123 0.139±0.001 302.5±0.7 2010.08 14 72 48 Janson et al. (2012) Y Y
J04595855-0333123 0.141±0.001 321.9±0.4 2012.01 14 72 48 This paper Y Y
J05024924+7352143 0.294±0.004 82.9±0.3 2008.03 71 48 -74 Janson et al. (2012) Y N
J05024924+7352143 0.297±0.003 82.3±0.3 2008.88 71 48 -74 Janson et al. (2012) Y N
J05100427-2340407 0.516±0.005 128.1±0.3 2010.08 53 32.4 -11.9 Janson et al. (2012) Y Y
J05100427-2340407 0.506±0.005 130.6±0.3 2010.81 53 32.4 -11.9 This paper Y Y
J05100427-2340407 0.489±0.005 132.9±0.3 2012.01 53 32.4 -11.9 This paper Y Y
J05100488-2340148 1.793±0.018 306.8±0.3 2010.08 53 33.1 -8.6 Janson et al. (2012) Y N
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J05100488-2340148 1.786±0.018 307.8±0.3 2010.81 53 33.1 -8.6 This paper Y N
J05100488-2340148 1.778±0.018 306.9±0.3 2012.01 53 33.1 -8.6 This paper Y N
J05115301-5246286 4.800±0.100 36.0±1.0 1999.85 47 116 106 Skrutskie et al. (2006) Y N
J05115301-5246286 4.772±0.048 36.1±0.3 2010.09 47 116 106 Janson et al. (2012) Y N
J05115301-5246286 4.765±0.048 36.8±0.3 2010.81 47 116 106 This paper Y N
J05115301-5246286 4.767±0.048 36.9±0.3 2012.01 47 116 106 This paper Y N
J05130132-7027418 1.644±0.017 39.5±0.3 2010.11 36 127.3 246 Janson et al. (2012) Y N
J05130132-7027418 1.659±0.017 40.7±0.3 2010.81 36 127.3 246 This paper Y N
J05191382-0059423 1.136±0.012 211.4±0.3 2008.87 31 104 54 Janson et al. (2012) U —
J05191382-0059423 1.130±0.011 211.4±0.3 2009.13 31 104 54 Janson et al. (2012) U —
J05195412-0723359 0.705±0.007 195.4±0.3 2008.88 70 49.7 -38 Janson et al. (2012) U —
J05195412-0723359 0.716±0.007 195.6±0.3 2009.13 70 49.7 -38 Janson et al. (2012) U —
J05195513-0723399 0.503±0.005 303.7±0.3 2008.88 59 37.3 -30.3 Janson et al. (2012) Y Y
J05195513-0723399 0.501±0.005 301.9±0.3 2009.13 59 37.3 -30.3 Janson et al. (2012) Y Y
J05225705-0850119 0.673±0.007 112.3±0.3 2008.88 68 15.3 -11.5 Janson et al. (2012) U —
J05225705-0850119 0.678±0.007 112.8±0.3 2009.13 68 15.3 -11.5 Janson et al. (2012) U —
J05234434-0753375 0.439±0.005 188.9±0.3 2008.88 75 16.9 -16.5 Janson et al. (2012) Y N
J05234434-0753375 0.451±0.005 189.0±0.3 2009.13 75 16.9 -16.5 Janson et al. (2012) Y N
J05241914-1601153 0.631±0.006 68.9±0.3 2008.88 8 14 -36 Bergfors et al. (2010) Y Y
J05241914-1601153 0.605±0.006 68.3±0.3 2010.09 8 14 -36 Janson et al. (2012) Y Y
J05241914-1601153 0.590±0.006 69.0±0.3 2010.81 8 14 -36 This paper Y Y
J05241914-1601153 0.560±0.006 68.1±0.3 2012.01 8 14 -36 This paper Y Y
J05254166-0909123 0.537±0.005 69.4±0.1 2005.78 22 39.9 -189.7 Daemgen et al. (2007) Y Y
J05254166-0909123 0.607±0.006 58.9±0.4 2008.87 22 39.9 -189.7 Janson et al. (2012) Y Y
J05254166-0909123 0.614±0.006 58.8±0.3 2009.13 22 39.9 -189.7 Janson et al. (2012) Y Y
J05254166-0909123 0.637±0.007 54.7±0.3 2010.09 22 39.9 -189.7 Janson et al. (2012) Y Y
J05254166-0909123 0.655±0.007 54.0±0.3 2010.82 22 39.9 -189.7 This paper Y Y
J05254166-0909123 0.675±0.007 50.5±0.3 2012.01 22 39.9 -189.7 This paper Y Y
J05301858-5358483AB 0.229±0.002 291.7±0.3 2010.09 23 207.5 387.1 Janson et al. (2012) Y N
J05301858-5358483AB 0.216±0.024 285.1±4.5 2010.81 23 207.5 387.1 This paper Y N
J05301858-5358483AC 4.344±0.044 327.5±0.3 2010.09 23 207.5 387.1 Janson et al. (2012) Y N
J05301858-5358483AC 4.339±0.043 328.5±0.3 2010.81 23 207.5 387.1 This paper Y N
J05320450-0305291 0.232±0.004 34.9±0.7 2009.13 22 5.3 -49.7 Janson et al. (2012) Y Y
J05320450-0305291 0.213±0.003 40.8±1.1 2010.09 22 5.3 -49.7 Janson et al. (2012) Y Y
J05320450-0305291 0.202±0.002 46.6±0.3 2010.82 22 5.3 -49.7 This paper Y Y
J05320450-0305291 0.192±0.002 55.6±0.7 2011.86 22 5.3 -49.7 This paper Y Y
J05320450-0305291 0.189±0.002 55.8±0.3 2012.01 22 5.3 -49.7 This paper Y Y
J05343767-0543044 1.418±0.014 267.2±0.3 2008.87 92 6.6 1.6 Janson et al. (2012) U —
J05343767-0543044 1.431±0.014 267.5±0.3 2009.13 92 6.6 1.6 Janson et al. (2012) U —
J05344858-3239362AB 2.107±0.021 161.1±0.3 2010.09 54 24 6 Janson et al. (2012) U —
J05344858-3239362AB 2.110±0.021 162.1±0.3 2010.82 54 24 6 This paper U —
J05344858-3239362AB 2.117±0.021 161.7±0.3 2012.01 54 24 6 This paper U —
J05344858-3239362BC 0.436±0.004 186.4±0.3 2010.09 54 24 6 Janson et al. (2012) Y Y
J05344858-3239362BC 0.436±0.004 187.9±0.3 2010.82 54 24 6 This paper Y Y
J05344858-3239362BC 0.427±0.004 187.7±0.3 2012.01 54 24 6 This paper Y Y
J05350429-0508125 4.078±0.041 163.7±0.3 2008.88 45 -44.6 58.5 Janson et al. (2012) U —
J05350429-0508125 4.123±0.041 163.7±0.3 2009.13 45 -44.6 58.5 Janson et al. (2012) U —
J05355975-0616065 1.155±0.012 16.8±0.3 2008.88 118 -6 0 Janson et al. (2012) Y Y
J05355975-0616065 1.169±0.012 15.5±0.3 2009.13 118 -6 0 Janson et al. (2012) Y Y
J05464932-0757427 2.816±0.029 114.0±0.3 2008.87 45 130 -82 Janson et al. (2012) Y N
J05464932-0757427 2.843±0.028 115.2±0.3 2009.13 45 130 -82 Janson et al. (2012) Y N
J05464932-0757427 2.870±0.040 114.3±0.3 2012.02 45 130 -82 This paper Y N
J05494272-1158500 3.100±0.200 105.0±3.0 1998.87 47 51.3 -22 Skrutskie et al. (2006) Y N
J05494272-1158500 3.460±0.035 110.0±0.3 2010.08 47 51.3 -22 Janson et al. (2012) Y N
J05494272-1158500 3.472±0.035 110.9±0.3 2010.81 47 51.3 -22 This paper Y N
J05494272-1158500 3.458±0.035 111.0±0.3 2012.01 47 51.3 -22 This paper Y N
J06012540-3225168 5.300±0.100 17.0±1.0 1999.11 29 38 152 Skrutskie et al. (2006) Y N
J06012540-3225168 5.150±0.052 15.9±0.3 2010.09 29 38 152 Janson et al. (2012) Y N
J06012540-3225168 5.137±0.052 16.7±0.3 2010.81 29 38 152 This paper Y N
J06012540-3225168 5.106±0.051 16.3±0.3 2012.01 29 38 152 This paper Y N
J06112997-7213388 0.162±0.002 316.4±0.3 2010.11 14 12.5 51.2 Janson et al. (2012) Y N
J06112997-7213388 0.072±0.037 312.7±7.6 2010.81 14 12.5 51.2 This paper Y N
J06134539-2352077 0.143±0.002 319.8±0.5 2010.10 23 -36.5 97.6 Janson et al. (2012) Y Y
J06134539-2352077 0.171±0.002 302.3±0.7 2010.81 23 -36.5 97.6 This paper Y Y
J06134539-2352077 0.203±0.002 276.2±0.5 2012.01 23 -36.5 97.6 This paper Y Y
J06161032-1320422 0.191±0.008 170.4±0.3 2008.87 33 3.1 -40 Janson et al. (2012) Y Y
J06161032-1320422 0.210±0.002 170.4±0.3 2010.82 33 3.1 -40 This paper Y Y
J06161032-1320422 0.231±0.002 167.2±0.3 2012.01 33 3.1 -40 This paper Y Y
J06234024-7504327 0.559±0.006 277.5±0.3 2010.11 48 10.2 41.4 Janson et al. (2012) Y Y
J06234024-7504327 0.543±0.006 279.1±0.3 2010.81 48 10.2 41.4 This paper Y Y
J06262932-0739540 0.466±0.005 83.8±0.3 2007.85 64 3.2 -13.7 Janson et al. (2012) U —
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J06262932-0739540 0.459±0.005 84.4±0.3 2008.88 64 3.2 -13.7 Janson et al. (2012) U —
J06281861-0110504 1.429±0.014 152.0±0.3 2008.02 57 10.4 17.6 Janson et al. (2012) U —
J06281861-0110504 1.413±0.014 152.6±0.3 2008.88 57 10.4 17.6 Janson et al. (2012) U —
J06281861-0110504 1.428±0.014 152.8±0.3 2009.13 57 10.4 17.6 Janson et al. (2012) U —
J06351837+4745366 3.500±0.200 262.0±3.0 1998.84 60 -2 -44 Skrutskie et al. (2006) Y N
J06351837+4745366 3.935±0.039 264.9±0.3 2007.85 60 -2 -44 Janson et al. (2012) Y N
J06351837+4745366 3.940±0.039 265.0±0.3 2011.86 60 -2 -44 This paper Y N
J06434532-6424396AB 0.224±0.005 16.4±0.6 2006.02 34 0.2 39.4 Chauvin et al. (2010) Y Y
J06434532-6424396AB 0.268±0.008 12.8±0.6 2010.11 34 0.2 39.4 Janson et al. (2012) Y Y
J06434532-6424396AB 0.264±0.006 13.0±3.2 2010.81 34 0.2 39.4 This paper Y Y
J06434532-6424396AB 0.270±0.003 11.6±0.4 2012.01 34 0.2 39.4 This paper Y Y
J06434532-6424396AC 0.963±0.010 297.7±0.2 2006.02 34 0.2 39.4 Chauvin et al. (2010) Y Y
J06434532-6424396AC 0.923±0.009 294.9±0.3 2010.11 34 0.2 39.4 Janson et al. (2012) Y Y
J06434532-6424396AC 0.950±0.010 294.8±0.3 2010.81 34 0.2 39.4 This paper Y Y
J06434532-6424396AC 0.927±0.009 294.4±0.3 2012.01 34 0.2 39.4 This paper Y Y
J06583980-2021526 1.402±0.014 198.8±0.3 2008.87 32 0.5 35.8 Bergfors et al. (2010) N/U —
J06583980-2021526 1.427±0.015 197.0±0.3 2010.10 32 0.5 35.8 Janson et al. (2012) N/U —
J06583980-2021526 1.443±0.014 197.0±0.3 2010.81 32 0.5 35.8 This paper N/U —
J06583980-2021526 1.455±0.015 195.9±0.3 2012.01 32 0.5 35.8 This paper N/U —
J07102991-1637350 0.561±0.006 354.7±0.3 2008.87 49 -22 19.5 Bergfors et al. (2010) U —
J07102991-1637350 0.551±0.006 354.9±0.3 2010.09 49 -22 19.5 Janson et al. (2012) U —
J07102991-1637350 0.540±0.006 357.0±0.4 2010.81 49 -22 19.5 This paper U —
J07102991-1637350 0.547±0.006 356.7±0.3 2012.01 49 -22 19.5 This paper U —
J07105990-5632596 1.106±0.011 309.6±0.3 2008.87 52 12.4 49.5 Bergfors et al. (2010) Y N
J07105990-5632596 1.105±0.011 309.0±0.3 2010.10 52 12.4 49.5 Janson et al. (2012) Y N
J07105990-5632596 1.105±0.011 310.0±0.3 2010.81 52 12.4 49.5 This paper Y N
J07105990-5632596 1.114±0.011 309.3±0.3 2012.01 52 12.4 49.5 This paper Y N
J07115917-3510157 1.016±0.010 32.7±0.3 2010.09 57 -30 -48 Janson et al. (2012) Y Y
J07115917-3510157 1.024±0.010 34.9±0.3 2010.82 57 -30 -48 This paper Y Y
J07115917-3510157 1.031±0.010 35.5±0.3 2012.01 57 -30 -48 This paper Y Y
J07174710-2558554 0.080±0.013 279.5±1.8 2008.87 47 -19 25.9 This paper Y Y
J07174710-2558554 0.090±0.001 298.6±0.7 2010.82 47 -19 25.9 This paper Y Y
J07174710-2558554 0.100±0.001 311.6±1.5 2012.01 47 -19 25.9 This paper Y Y
J07210894+6739590 0.172±0.002 58.6±1.2 2008.87 27 172 -134 Janson et al. (2012) Y Y
J07210894+6739590 0.176±0.002 66.2±1.2 2009.13 27 172 -134 Janson et al. (2012) Y Y
J07210894+6739590 0.149±0.002 79.8±1.9 2011.85 27 172 -134 This paper Y Y
J07223179+7305048 0.234±0.002 195.1±0.6 2008.87 14 -102 -142 Janson et al. (2012) Y N
J07223179+7305048 0.239±0.002 195.9±0.6 2009.13 14 -102 -142 Janson et al. (2012) Y N
J07285137-3014490 0.425±0.004 180.3±0.2 2002.99 16 -130.94 -131.42 This paper Y Y
J07285137-3014490 0.175±0.011 143.7±1.5 2005.83 16 -130.94 -131.42 Daemgen et al. (2007) Y Y
J07285137-3014490 0.479±0.005 169.7±0.3 2008.86 16 -130.94 -131.42 Bergfors et al. (2010) Y Y
J07285137-3014490 0.458±0.005 176.2±0.3 2010.08 16 -130.94 -131.42 Janson et al. (2012) Y Y
J07285137-3014490 0.423±0.004 181.1±0.3 2010.81 16 -130.94 -131.42 This paper Y Y
J07285137-3014490 0.294±0.003 191.6±0.3 2012.01 16 -130.94 -131.42 This paper Y Y
J07293108+3556003 0.184±0.002 265.2±0.8 2007.84 37 -31.8 -101.6 Janson et al. (2012) Y Y
J07293108+3556003 0.190±0.002 264.5±0.4 2008.02 37 -31.8 -101.6 Janson et al. (2012) Y Y
J07293108+3556003 0.201±0.007 264.6±0.8 2008.24 37 -31.8 -101.6 Janson et al. (2012) Y Y
J07293108+3556003 0.195±0.002 261.3±0.3 2008.88 37 -31.8 -101.6 Janson et al. (2012) Y Y
J07293108+3556003 0.196±0.007 261.5±0.8 2009.13 37 -31.8 -101.6 Janson et al. (2012) Y Y
J07293108+3556003 0.203±0.005 253.0±0.3 2011.85 37 -31.8 -101.6 This paper Y Y
J07313848+4557173 0.190±0.002 356.8±0.9 2007.86 45 -10 -98 Janson et al. (2012) Y Y
J07313848+4557173 0.192±0.008 354.9±0.5 2008.02 45 -10 -98 Janson et al. (2012) Y Y
J07313848+4557173 0.201±0.002 353.5±0.8 2008.88 45 -10 -98 Janson et al. (2012) Y Y
J07313848+4557173 0.206±0.002 353.0±2.2 2009.13 45 -10 -98 Janson et al. (2012) Y Y
J07505369+4428181 2.031±0.020 141.5±0.3 2007.84 54 70 -138 Janson et al. (2012) Y N
J07505369+4428181 2.054±0.021 142.5±0.3 2012.02 54 70 -138 This paper Y N
J08031018+2022154 0.190±0.004 66.8±1.3 2007.84 33 -104 -58 Janson et al. (2012) Y Y
J08031018+2022154 0.197±0.002 61.7±0.5 2008.02 33 -104 -58 Janson et al. (2012) Y Y
J08031018+2022154 0.197±0.002 52.9±0.3 2008.87 33 -104 -58 Janson et al. (2012) Y Y
J08031018+2022154 0.200±0.002 48.4±0.8 2009.13 33 -104 -58 Janson et al. (2012) Y Y
J08031018+2022154 0.206±0.002 18.9±0.3 2011.85 33 -104 -58 This paper Y Y
J08031018+2022154 0.206±0.002 17.8±0.3 2012.02 33 -104 -58 This paper Y Y
J08125835-1031581 2.634±0.027 314.0±0.3 2008.87 33 298.8 -9.3 Janson et al. (2012) U —
J08125835-1031581 2.674±0.027 314.2±0.3 2009.13 33 298.8 -9.3 Janson et al. (2012) U —
J08224744-5726530AB 0.640±0.007 128.5±0.3 2008.88 8 -481.4 159 Bergfors et al. (2010) Y Y
J08224744-5726530AB 0.713±0.007 137.3±0.3 2010.09 8 -481.4 159 Janson et al. (2012) Y Y
J08224744-5726530AB 0.739±0.007 143.6±0.3 2010.81 8 -481.4 159 This paper Y Y
J08224744-5726530AB 0.815±0.008 150.1±0.3 2012.01 8 -481.4 159 This paper Y Y
J08224744-5726530AC 8.600±0.100 23.0±1.0 1999.99 8 -481.4 159 Skrutskie et al. (2006) Y Y
J08224744-5726530AC 8.226±0.083 27.0±0.3 2010.81 8 -481.4 159 This paper Y Y
J08310177+4012115 2 123 2001.00 38 -78 -120 Mason et al. (2001) Y N
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J08310177+4012115 1.899±0.019 121.8±0.3 2008.02 38 -78 -120 Janson et al. (2012) Y N
J08310177+4012115 1.902±0.019 122.0±0.3 2012.02 38 -78 -120 This paper Y N
J08412528-5736021 1.449±0.015 348.1±0.3 2010.09 56 -78 -6 Janson et al. (2012) Y N
J08412528-5736021 1.462±0.015 348.9±0.3 2010.82 56 -78 -6 This paper Y N
J08412528-5736021 1.459±0.015 348.1±0.3 2012.01 56 -78 -6 This paper Y N
J08445566-0637259 0.272±0.007 21.8±0.3 2008.87 23 -60 -124 Janson et al. (2012) Y N
J08445566-0637259 0.274±0.007 23.2±0.3 2009.13 23 -60 -124 Janson et al. (2012) Y N
J08472263-4959574 1.862±0.019 14.7±0.1 2006.16 36 -68.3 15.4 Chauvin et al. (2010) Y Y
J08472263-4959574 1.812±0.018 13.3±0.3 2010.10 36 -68.3 15.4 Janson et al. (2012) Y Y
J08483645-1353083AB 7.500±0.100 93.0±1.0 1999.09 30 -251.5 -17.8 Skrutskie et al. (2006) Y N
J08483645-1353083AB 7.311±0.073 91.5±0.3 2012.01 30 -251.5 -17.8 This paper Y N
J08483696-1353087BC 0.358±0.004 168.8±0.3 2010.09 55 -251.5 -17.8 Janson et al. (2012) Y Y
J08483696-1353087BC 0.280±0.003 165.6±0.3 2012.01 55 -251.5 -17.8 This paper Y Y
J08540240-3051366 1.710±0.017 156.6±0.1 2006.02 10 -286 -12 Chauvin et al. (2010) Y Y
J08540240-3051366 1.711±0.017 157.1±0.3 2010.09 10 -286 -12 Janson et al. (2012) Y Y
J08540240-3051366 1.726±0.017 157.8±0.3 2010.81 10 -286 -12 This paper Y Y
J08540240-3051366 1.721±0.017 158.2±0.3 2012.01 10 -286 -12 This paper Y Y
J09053033-4918382 0.272±0.003 248.6±0.3 2010.82 33 88 -132 This paper Y Y
J09053033-4918382 0.274±0.003 244.8±0.3 2012.01 33 88 -132 This paper Y Y
J09075823+2154111 0.106±0.001 192.3±1.1 2008.88 28 -32 -138 Janson et al. (2012) Y Y
J09075823+2154111 0.108±0.001 201.9±1.1 2009.13 28 -32 -138 Janson et al. (2012) Y Y
J09164398-2447428 0.075±0.012 160.3±1.5 2010.08 48 -204 62 Janson et al. (2012) Y Y
J09164398-2447428 0.060±0.003 103.4±1.8 2012.01 48 -204 62 This paper Y Y
J09174473+4612246 0.251±0.003 65.1±0.6 2008.87 19 -128.5 -19 Janson et al. (2012) Y N
J09174473+4612246 0.247±0.003 63.7±0.6 2009.13 19 -128.5 -19 Janson et al. (2012) Y N
J09180165-5452332AB 0.480±0.005 82.9±0.3 2010.08 15 32.2 38.4 Janson et al. (2012) Y Y
J09180165-5452332AB 0.460±0.027 82.0±1.0 2010.81 15 32.2 38.4 This paper Y Y
J09180165-5452332AB 0.478±0.005 86.9±0.3 2012.01 15 32.2 38.4 This paper Y Y
J09180165-5452332AC 2.844±0.029 259.3±0.3 2010.08 15 32.2 38.4 Janson et al. (2012) Y Y
J09180165-5452332AC 2.864±0.029 258.9±0.3 2010.81 15 32.2 38.4 This paper Y Y
J09180165-5452332AC 2.792±0.028 258.2±0.3 2012.01 15 32.2 38.4 This paper Y Y
J09345604-7804193 0.360±0.004 353.9±0.2 1996.25 43 -24 25.3 Ko¨hler (2001) Y Y
J09345604-7804193 0.426±0.005 344.0±0.3 2010.10 43 -24 25.3 Janson et al. (2012) Y Y
J09365782-2610111 0.384±0.004 279.3±0.8 2010.08 32 30 -28 Janson et al. (2012) Y Y
J09365782-2610111 0.383±0.007 287.2±2.0 2010.81 32 30 -28 This paper Y Y
J09365782-2610111 0.396±0.004 301.4±0.3 2012.01 32 30 -28 This paper Y Y
J09423823-6229028 1.272±0.013 263.8±0.3 2010.10 65 -146 120 Janson et al. (2012) Y N
J09423823-6229028 1.288±0.013 263.9±0.3 2010.81 65 -146 120 This paper Y N
J09423823-6229028 1.293±0.013 263.2±0.3 2012.01 65 -146 120 This paper Y N
J10000855-5401196 3.017±0.031 250.1±0.3 2010.08 30 -206 -2 Janson et al. (2012) N/U —
J10000855-5401196 2.703±0.027 244.8±0.3 2012.01 30 -206 -2 This paper N/U —
J10023100-2814280 0.552±0.006 38.7±0.3 2010.09 16 -82 -20 Janson et al. (2012) Y Y
J10023100-2814280 0.526±0.005 37.1±0.3 2012.01 16 -82 -20 This paper Y Y
J10122171-0128160 2.948±0.030 290.6±0.3 2008.02 41 -116 -2 Janson et al. (2012) Y Y
J10122171-0128160 2.962±0.030 291.0±0.3 2010.09 41 -116 -2 Janson et al. (2012) Y Y
J10122171-0128160 2.963±0.030 292.0±0.3 2012.02 41 -116 -2 This paper Y Y
J10140807-7636327 0.091±0.007 259.6±6.5 1996.25 14 -47.5 20.9 Ko¨hler (2001) Y Y
J10140807-7636327 0.223±0.002 107.9±0.5 2010.10 14 -47.5 20.9 Janson et al. (2012) Y Y
J10162867-0520320 3.2 199 1997.00 104 -94 10 Farihi et al. (2005) U —
J10162867-0520320 3.198±0.032 195.7±0.3 2008.02 104 -94 10 Janson et al. (2012) U —
J10364483+1521394AB 1.061±0.011 181.2±0.1 2006.35 7 102 -46 Daemgen et al. (2007) Y Y
J10364483+1521394AB 1.062±0.011 189.0±0.3 2008.03 7 102 -46 Janson et al. (2012) Y Y
J10364483+1521394AB 1.044±0.010 193.2±0.3 2008.88 7 102 -46 Janson et al. (2012) Y Y
J10364483+1521394AB 1.030±0.010 194.0±0.3 2009.13 7 102 -46 Janson et al. (2012) Y Y
J10364483+1521394BC 0.189±0.002 310.6±0.1 2006.35 7 102 -46 Daemgen et al. (2007) Y Y
J10364483+1521394BC 0.174±0.003 352.7±1.0 2008.03 7 102 -46 Janson et al. (2012) Y Y
J10364483+1521394BC 0.158±0.002 11.2±1.5 2008.88 7 102 -46 Janson et al. (2012) Y Y
J10364483+1521394BC 0.148±0.002 14.1±0.9 2009.13 7 102 -46 Janson et al. (2012) Y Y
J10374401-0548577 0.529±0.008 357.0±0.3 2008.03 45 50 -50 Janson et al. (2012) Y Y
J10374401-0548577 0.500±0.008 356.7±0.3 2009.13 45 50 -50 Janson et al. (2012) Y Y
J10374401-0548577 0.508±0.005 358.8±0.3 2010.11 45 50 -50 Janson et al. (2012) Y Y
J10374401-0548577 0.482±0.005 2.3±0.3 2012.01 45 50 -50 This paper Y Y
J10394600+6545213 1.124±0.011 320.4±0.3 2008.87 20 145.8 -1 Janson et al. (2012) Y N
J10394600+6545213 1.138±0.011 320.2±0.3 2009.13 20 145.8 -1 Janson et al. (2012) Y N
J10423011-3340162 2.445±0.035 142.2±1.3 1998.23 18 -122.2 -29.3 Neuha¨user et al. (2000) N —
J10423011-3340162 3.238±0.033 119.1±0.3 2010.08 18 -122.2 -29.3 Janson et al. (2012) N —
J11091380-3001398 0.547±0.006 30.5±0.0 2000.15 20 -95.5 -23.5 Brandeker et al. (2003) Y Y
J11091380-3001398 0.515±0.005 28.2±0.5 2003.05 20 -95.5 -23.5 Correia et al. (2006) Y Y
J11091380-3001398 0.431±0.004 24.8±0.3 2010.08 20 -95.5 -23.5 Janson et al. (2012) Y Y
J11091380-3001398 0.407±0.004 24.4±0.3 2012.01 20 -95.5 -23.5 This paper Y Y
J11102788-3731520 1.477±0.015 215.8±0.1 2000.14 5 -100 -14 Brandeker et al. (2003) Y Y
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J11102788-3731520 1.481±0.015 213.4±0.5 2003.14 5 -100 -14 Correia et al. (2006) Y Y
J11102788-3731520 1.504±0.015 209.1±0.3 2010.08 5 -100 -14 Janson et al. (2012) Y Y
J112547544410267 0.546±0.006 259.5±0.4 2010.08 22 -37.4 -14.8 Janson et al. (2012) U —
J112547544410267 0.543±0.005 260.8±0.3 2012.01 22 -37.4 -14.8 This paper U —
J11281625+3136017 1.089±0.011 140.8±0.3 2008.88 30 -20 -122 Janson et al. (2012) U —
J11281625+3136017 1.103±0.011 141.1±0.3 2009.13 30 -20 -122 Janson et al. (2012) U —
J11315526-3436272 1.954±0.020 359.2±0.1 2000.15 18 -85.3 -23.3 Brandeker et al. (2003) Y Y
J11315526-3436272 1.874±0.019 354.4±0.3 2010.11 18 -85.3 -23.3 Janson et al. (2012) Y Y
J11315526-3436272 1.869±0.019 355.1±0.3 2012.01 18 -85.3 -23.3 This paper Y Y
J12062214-1314559 0.415±0.004 64.7±0.3 2010.11 27 86 -58 Janson et al. (2012) Y Y
J12062214-1314559 0.425±0.004 54.1±0.3 2012.01 27 86 -58 This paper Y Y
J1206557+700749 5.5 63 2000.00 20 228 44 Mason et al. (2001) Y N
J1206557+700749 5.600±0.056 60.2±0.3 2008.02 20 228 44 Janson et al. (2012) Y N
J1206557+700749 5.618±0.056 60.4±0.3 2009.13 20 228 44 Janson et al. (2012) Y N
J1206557+700749 5.629±0.056 60.3±0.3 2009.42 20 228 44 Janson et al. (2012) Y N
J12134173-1122405 1.296±0.013 269.1±0.3 2009.13 84 -243.8 -33.5 Janson et al. (2012) Y N
J12134173-1122405 1.294±0.013 268.9±0.3 2012.02 84 -243.8 -33.5 This paper Y N
J12173945-6409418AB 5.300±0.100 237.0±1.0 2000.12 46 32.7 26.2 Skrutskie et al. (2006) Y N
J12173945-6409418AB 5.187±0.053 237.8±0.3 2010.11 46 32.7 26.2 Janson et al. (2012) Y N
J12173945-6409418AB 5.211±0.052 238.3±0.3 2012.01 46 32.7 26.2 This paper Y N
J12173945-6409418AD 0.155±0.002 285.1±6.9 2010.11 46 32.7 26.2 Janson et al. (2012) Y Y
J12173945-6409418AD 0.114±0.002 290.1±1.6 2012.01 46 32.7 26.2 This paper Y Y
J12173945-6409418BC 0.605±0.006 317.7±0.3 2010.11 46 32.7 26.2 Janson et al. (2012) Y N
J12173945-6409418BC 0.605±0.006 317.5±0.3 2012.01 46 32.7 26.2 This paper Y N
J12345629-4538075 0.67 180 2000.10 33 -53.2 -19 Zuckerman et al. (2001) U —
J12345629-4538075 0.608±0.006 313.3±0.3 2010.08 33 -53.2 -19 Janson et al. (2012) U —
J12345629-4538075 0.598±0.006 311.9±0.3 2012.01 33 -53.2 -19 This paper U —
J12351726+1318054 0.210±0.030 77.0±2.5 2005.45 17 98 210 Law et al. (2006) Y Y
J12351726+1318054 0.319±0.003 58.6±0.3 2009.13 17 98 210 Janson et al. (2012) Y Y
J12351726+1318054 0.332±0.003 56.8±0.3 2009.41 17 98 210 Janson et al. (2012) Y Y
J12392104-5337579 1.437±0.015 199.0±0.3 2010.10 63 -34.3 2.7 Janson et al. (2012) Y N
J12392104-5337579 1.446±0.015 199.5±0.3 2012.01 63 -34.3 2.7 This paper Y N
J12545056+4048474 0.617±0.006 34.6±0.4 2008.03 136 -22.4 12 Janson et al. (2012) Y N
J12545056+4048474 0.615±0.006 34.6±0.6 2008.45 136 -22.4 12 Janson et al. (2012) Y N
J12545056+4048474 0.612±0.006 32.7±0.6 2009.13 136 -22.4 12 Janson et al. (2012) Y N
J12545056+4048474 0.609±0.006 32.7±0.5 2009.41 136 -22.4 12 Janson et al. (2012) Y N
J12550001+3118248 0.709±0.007 350.2±0.3 2009.13 94 -106 -18 Janson et al. (2012) Y N
J12550001+3118248 0.714±0.007 350.0±0.3 2009.41 94 -106 -18 Janson et al. (2012) Y N
J13013268+6337496 0.158±0.006 6.8±0.8 2008.88 36 -174 26 Janson et al. (2012) Y Y
J13013268+6337496 0.156±0.006 4.1±0.8 2009.13 36 -174 26 Janson et al. (2012) Y Y
J13013268+6337496 0.168±0.006 358.2±0.8 2009.42 36 -174 26 Janson et al. (2012) Y Y
J13013268+6337496 0.213±0.002 327.1±0.3 2012.02 36 -174 26 This paper Y Y
J13015919+4241160 2.897±0.029 247.3±0.3 2008.03 116 32 -10 Janson et al. (2012) U —
J13015919+4241160 2.910±0.029 247.6±0.3 2008.45 116 32 -10 Janson et al. (2012) U —
J13015919+4241160 2.894±0.029 247.8±0.3 2009.13 116 32 -10 Janson et al. (2012) U —
J13015919+4241160 2.908±0.029 247.8±0.3 2009.42 116 32 -10 Janson et al. (2012) U —
J13022691-5200507 0.084±0.004 104.5±1.1 2010.08 52 -36.8 -15.9 Janson et al. (2012) Y Y
J13022691-5200507 0.075±0.001 100.0±1.5 2012.01 52 -36.8 -15.9 This paper Y Y
J13025257-5201384 0.472±3.000 10.0±0.3 2010.08 59 -26 -20 Janson et al. (2012) Y N
J13025257-5201384 0.479±0.005 9.8±0.3 2012.01 59 -26 -20 This paper Y N
J13061131+7025377 3.834±0.038 101.8±0.3 2008.03 53 64 10 Janson et al. (2012) U —
J13061131+7025377 3.825±0.038 102.5±0.3 2009.13 53 64 10 Janson et al. (2012) U —
J13061131+7025377 3.829±0.038 102.4±0.3 2009.42 53 64 10 Janson et al. (2012) U —
J13082484+3019094 0.210±0.002 0.4±0.7 2009.13 53 -110 -84 Janson et al. (2012) Y N
J13082484+3019094 0.210±0.003 0.2±0.6 2009.42 53 -110 -84 Janson et al. (2012) Y N
J13120525+3213332 0.873±0.009 227.0±0.3 2009.13 35 120 -84 Janson et al. (2012) Y N
J13120525+3213332 0.901±0.009 227.0±0.3 2009.41 35 120 -84 Janson et al. (2012) Y N
J13120689+3213179 0.143±0.015 282.3±1.2 2008.87 45 116 -82 Janson et al. (2012) U —
J13120689+3213179 0.134±0.015 282.0±0.3 2009.13 45 116 -82 Janson et al. (2012) U —
J13120689+3213179 0.161±0.002 285.9±1.2 2009.42 45 116 -82 Janson et al. (2012) U —
J13293209+5142114 1.785±0.018 303.5±0.3 2008.03 90 -29.3 0.8 Janson et al. (2012) U —
J13293209+5142114 1.784±0.018 303.1±0.3 2008.24 90 -29.3 0.8 Janson et al. (2012) U —
J13293209+5142114 1.796±0.018 303.8±0.3 2008.45 90 -29.3 0.8 Janson et al. (2012) U —
J13293209+5142114 1.791±0.018 303.5±0.3 2008.59 90 -29.3 0.8 Janson et al. (2012) U —
J13293209+5142114 1.796±0.018 304.1±0.3 2009.13 90 -29.3 0.8 Janson et al. (2012) U —
J13293209+5142114 1.788±0.018 303.9±0.3 2009.42 90 -29.3 0.8 Janson et al. (2012) U —
J13414631+5815197 0.524±0.005 247.8±0.3 2008.03 28 74 -58 Janson et al. (2012) Y Y
J13414631+5815197 0.525±0.005 248.8±0.3 2008.24 28 74 -58 Janson et al. (2012) Y Y
J13414631+5815197 0.538±0.005 248.4±0.3 2008.45 28 74 -58 Janson et al. (2012) Y Y
J13414631+5815197 0.558±0.006 249.2±0.3 2009.13 28 74 -58 Janson et al. (2012) Y Y
J13534589+5210298 1.005±0.010 343.9±0.4 2008.64 22 88 -278 Janson et al. (2012) Y Y
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J13534589+5210298 1.004±0.010 344.1±0.4 2009.13 22 88 -278 Janson et al. (2012) Y Y
J13534589+5210298 1.007±0.010 344.5±0.4 2009.42 22 88 -278 Janson et al. (2012) Y Y
J13534589+5210298 1.022±0.010 347.6±0.3 2012.02 22 88 -278 This paper Y Y
J14190331+6451463 4.619±0.046 33.6±0.3 2008.03 61 -104 12 Janson et al. (2012) N/U —
J14190331+6451463 4.653±0.047 34.7±0.3 2008.45 61 -104 12 Janson et al. (2012) N/U —
J14360274+1334484 1.201±0.012 48.1±0.5 2008.03 89 -76 -58 Janson et al. (2012) Y N
J14360274+1334484 1.194±0.012 47.6±0.3 2008.24 89 -76 -58 Janson et al. (2012) Y N
J14360274+1334484 1.203±0.012 47.9±0.3 2008.45 89 -76 -58 Janson et al. (2012) Y N
J14360274+1334484 1.196±0.012 48.4±0.5 2009.13 89 -76 -58 Janson et al. (2012) Y N
J14360274+1334484 1.194±0.012 48.5±0.3 2009.42 89 -76 -58 Janson et al. (2012) Y N
J14430789+1720463 4.742±0.047 3.2±0.3 2008.03 385 0 0 Janson et al. (2012) U —
J14430789+1720463 4.760±0.048 3.2±0.3 2008.45 385 0 0 Janson et al. (2012) U —
J14430789+1720463 4.769±0.048 3.6±0.3 2009.13 385 0 0 Janson et al. (2012) U —
J14430789+1720463 4.768±0.048 3.7±0.3 2009.42 385 0 0 Janson et al. (2012) U —
J14433804-0414354 0.965±0.097 287.7±0.3 2008.45 64 -100 -68 Janson et al. (2012) Y Y
J14433804-0414354 1.012±0.010 287.7±0.3 2012.02 64 -100 -68 This paper Y Y
J14450627+4409393 5.233±0.052 114.3±0.3 2008.64 20 -2 -204 Janson et al. (2012) N/U —
J14450627+4409393 5.146±0.052 113.7±0.3 2009.13 20 -2 -204 Janson et al. (2012) N/U —
J14450627+4409393 5.180±0.052 113.1±0.3 2009.41 20 -2 -204 Janson et al. (2012) N/U —
J14511044+3106406 2.353±0.024 48.3±0.3 2008.45 22 8.9 -22 Janson et al. (2012) Y Y
J14511044+3106406 2.563±0.026 49.5±0.3 2009.13 22 8.9 -22 Janson et al. (2012) Y Y
J15032251-0040310 3.800±0.100 274.0±2.0 1999.14 119 -74 92.5 Skrutskie et al. (2006) Y N
J15032251-0040310 3.775±0.038 274.5±0.3 2009.13 119 -74 92.5 Janson et al. (2012) Y N
J15280061+3431226 0.420±0.004 322.2±0.5 2009.13 50 242 -204 Janson et al. (2012) Y N
J15280061+3431226 0.418±0.004 322.0±0.3 2009.41 50 242 -204 Janson et al. (2012) Y N
J15290296+4646240 0.269±0.003 172.4±0.5 2009.13 17 -116 -20 Janson et al. (2012) Y Y
J15290296+4646240 0.268±0.003 176.3±0.3 2009.41 17 -116 -20 Janson et al. (2012) Y Y
J15290296+4646240 0.222±0.002 202.0±0.6 2012.02 17 -116 -20 This paper Y Y
J15312428+1900268 0.522±0.005 282.6±0.5 2008.63 48 183.4 -45.3 Janson et al. (2012) Y N
J15312428+1900268 0.522±0.014 283.9±0.8 2009.13 48 183.4 -45.3 Janson et al. (2012) Y N
J15312428+1900268 0.517±0.005 283.2±0.3 2009.42 48 183.4 -45.3 Janson et al. (2012) Y N
J15370409+3748275 0.299±0.004 81.4±0.8 2008.24 60 20 12 Janson et al. (2012) Y Y
J15370409+3748275 0.287±0.004 82.5±0.5 2008.45 60 20 12 Janson et al. (2012) Y Y
J15370409+3748275 0.283±0.003 80.8±0.4 2009.41 60 20 12 Janson et al. (2012) Y Y
J15370409+3748275 0.264±0.003 78.3±1.1 2012.02 60 20 12 This paper Y Y
J15553178+3512028 1.500±0.100 266.0±4.0 1998.30 10 -226 156 McCarthy et al. (2001) Y N
J15553178+3512028 1.571±0.016 261.2±0.1 2005.40 10 -226 156 Daemgen et al. (2007) Y N
J15553178+3512028 1.585±0.016 257.9±0.3 2007.01 10 -226 156 Janson et al. (2012) Y N
J15553178+3512028 1.594±0.016 257.5±0.3 2008.45 10 -226 156 Janson et al. (2012) Y N
J15594729+4403595 5.654±0.057 284.2±0.3 2008.24 35 -71.9 -11.2 Janson et al. (2012) U —
J15594729+4403595 5.623±0.056 284.9±0.3 2009.13 35 -71.9 -11.2 Janson et al. (2012) U —
J15594729+4403595 5.638±0.056 284.8±0.3 2009.42 35 -71.9 -11.2 Janson et al. (2012) U —
J15594729+4403595 5.598±0.056 284.7±0.3 2012.02 35 -71.9 -11.2 This paper U —
J16232165+6149149 0.393±0.004 212.7±0.3 2008.16 54 -59.6 49.4 Janson et al. (2012) Y N
J16232165+6149149 0.391±0.004 213.0±0.3 2008.45 54 -59.6 49.4 Janson et al. (2012) Y N
J16232165+6149149 0.389±0.004 213.9±0.6 2009.13 54 -59.6 49.4 Janson et al. (2012) Y N
J16232165+6149149 0.382±0.004 211.9±0.6 2009.42 54 -59.6 49.4 Janson et al. (2012) Y N
J16291031+7804399 0.302±0.003 355.9±0.1 2004.64 141 -62 -26 Farihi et al. (2010) Y Y
J16291031+7804399 0.334±0.006 3.3±0.6 2008.45 141 -62 -26 Janson et al. (2012) Y Y
J16291031+7804399 0.345±0.006 4.2±0.6 2009.13 141 -62 -26 Janson et al. (2012) Y Y
J16291031+7804399 0.341±0.003 6.1±0.3 2009.42 141 -62 -26 Janson et al. (2012) Y Y
J16363309+6353452AB 0.239±0.004 105.2±0.5 2008.45 63 -96 22 Janson et al. (2012) Y Y
J16363309+6353452AB 0.224±0.014 103.9±0.5 2008.59 63 -96 22 Janson et al. (2012) Y Y
J16363309+6353452AB 0.199±0.008 102.4±0.4 2009.42 63 -96 22 Janson et al. (2012) Y Y
J16363309+6353452AC 2.5 205 1955.00 63 -96 22 Mason et al. (2001) Y N
J16363309+6353452AC 3.363±0.034 198.1±0.3 2008.45 63 -96 22 Janson et al. (2012) Y N
J16363309+6353452AC 3.367±0.034 197.9±0.3 2008.59 63 -96 22 Janson et al. (2012) Y N
J16363309+6353452AC 3.362±0.034 198.3±0.3 2009.42 63 -96 22 Janson et al. (2012) Y N
J16411543+5344110 0.082±0.001 84.4±2.5 2008.45 61 46 4 Janson et al. (2012) Y Y
J16411543+5344110 0.095±0.001 87.3±0.4 2008.59 61 46 4 Janson et al. (2012) Y Y
J16411543+5344110 0.093±0.005 95.6±2.5 2009.13 61 46 4 Janson et al. (2012) Y Y
J16411543+5344110 0.099±0.005 94.4±0.3 2009.42 61 46 4 Janson et al. (2012) Y Y
J16460779+4142057 5.738±0.057 336.4±0.3 2008.45 65 -34 78 Janson et al. (2012) U —
J16460779+4142057 5.738±0.057 336.4±0.3 2008.59 65 -34 78 Janson et al. (2012) U —
J16460779+4142057 5.743±0.057 336.5±0.3 2009.13 65 -34 78 Janson et al. (2012) U —
J16460779+4142057 5.672±0.057 336.7±0.3 2009.42 65 -34 78 Janson et al. (2012) U —
J16510995+3555071 1.021±0.010 316.2±0.3 2008.45 48 -73.1 174.7 Janson et al. (2012) Y N
J16510995+3555071 1.025±0.010 316.6±0.3 2008.64 48 -73.1 174.7 Janson et al. (2012) Y N
J16510995+3555071 1.024±0.010 316.3±0.3 2009.13 48 -73.1 174.7 Janson et al. (2012) Y N
J16510995+3555071 1.035±0.010 316.4±0.3 2009.41 48 -73.1 174.7 Janson et al. (2012) Y N
J16552880-0820103 0.213±0.002 18.3±0.2 2000.29 6 -791 -878 Se´gransan et al. (2000) Y Y
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J16552880-0820103 0.215±0.005 297.2±0.5 2008.45 6 -791 -878 Janson et al. (2012) Y Y
J16552880-0820103 0.224±0.002 81.0±0.7 2009.42 6 -791 -878 Janson et al. (2012) Y Y
J16590962+2058160 0.685±0.007 140.4±0.3 2008.45 22 -20 118 Janson et al. (2012) Y Y
J16590962+2058160 0.687±0.007 139.0±0.3 2009.13 22 -20 118 Janson et al. (2012) Y Y
J16590962+2058160 0.689±0.007 139.0±0.3 2009.42 22 -20 118 Janson et al. (2012) Y Y
J17021204+5103284 0.832±0.008 63.4±0.3 2008.45 56 -46 76 Janson et al. (2012) Y N
J17021204+5103284 0.816±0.008 63.4±0.3 2009.42 56 -46 76 Janson et al. (2012) Y N
J17035283+3211456 1.130±0.011 136.5±0.1 2005.31 19 188.3 97.6 Daemgen et al. (2007) Y Y
J17035283+3211456 1.240±0.012 141.1±0.3 2008.45 19 188.3 97.6 Janson et al. (2012) Y Y
J17035283+3211456 1.260±0.013 141.9±0.3 2009.13 19 188.3 97.6 Janson et al. (2012) Y Y
J17035283+3211456 1.260±0.013 142.6±0.3 2009.41 19 188.3 97.6 Janson et al. (2012) Y Y
J1724591+210838 3.400±0.100 23.0±1.0 1998.34 28 -130 6 Skrutskie et al. (2006) Y N
J1724591+210838 3.399±0.034 24.0±0.3 2008.63 28 -130 6 Janson et al. (2012) Y N
J17250940-0633536 0.433±0.004 283.0±0.3 2008.45 52 56.2 -12 Janson et al. (2012) Y N
J17250940-0633536 0.437±0.004 283.5±0.6 2009.42 52 56.2 -12 Janson et al. (2012) Y N
J17380077+3329457 1.034±0.010 158.8±0.3 2008.45 50 -122.8 68.2 Janson et al. (2012) U —
J17380077+3329457 1.034±0.010 159.1±0.4 2008.61 50 -122.8 68.2 Janson et al. (2012) U —
J17380077+3329457 1.019±0.010 158.9±0.3 2008.88 50 -122.8 68.2 Janson et al. (2012) U —
J17380077+3329457 1.029±0.010 158.1±0.3 2009.13 50 -122.8 68.2 Janson et al. (2012) U —
J17380077+3329457 1.029±0.010 157.9±0.3 2009.41 50 -122.8 68.2 Janson et al. (2012) U —
J18110625+3543573 5.217±0.052 25.9±0.3 2007.87 62 44 -36 Janson et al. (2012) Y N
J18110625+3543573 5.219±0.052 26.0±0.3 2008.45 62 44 -36 Janson et al. (2012) Y N
J18110625+3543573 5.208±0.052 26.2±0.3 2009.13 62 44 -36 Janson et al. (2012) Y N
J18110625+3543573 5.224±0.052 26.2±0.3 2009.41 62 44 -36 Janson et al. (2012) Y N
J18162484+5013570 0.712±0.007 333.9±0.4 2007.86 70 -43.2 37.2 Janson et al. (2012) Y N
J18162484+5013570 0.707±0.007 333.4±0.3 2008.45 70 -43.2 37.2 Janson et al. (2012) Y N
J18162484+5013570 0.704±0.007 333.1±0.3 2009.13 70 -43.2 37.2 Janson et al. (2012) Y N
J18162484+5013570 0.701±0.007 332.7±0.3 2009.41 70 -43.2 37.2 Janson et al. (2012) Y N
J18464053-0916238AB 2.700±0.100 269.0±3.0 1999.63 50 -14.4 -16.4 Skrutskie et al. (2006) Y Y
J18464053-0916238AB 3.419±0.034 266.6±0.3 2008.45 50 -14.4 -16.4 Janson et al. (2012) Y Y
J18592937-0403042 0.277±0.003 131.7±0.3 2008.44 101 54 -26 Janson et al. (2012) Y Y
J18592937-0403042 0.279±0.003 133.4±0.3 2008.59 101 54 -26 Janson et al. (2012) Y Y
J18592937-0403042 0.297±0.003 137.5±0.4 2009.42 101 54 -26 Janson et al. (2012) Y Y
J19105480+3017476AB 0.259±0.003 122.8±0.4 2008.63 42 -84 -152 Janson et al. (2012) Y Y
J19105480+3017476AB 0.298±0.006 128.5±1.1 2011.85 42 -84 -152 Janson et al. (2012) Y Y
J19105480+3017476AC 0.728±0.007 65.2±0.3 2008.63 42 -84 -152 This paper Y Y
J19105480+3017476AC 0.735±0.007 68.9±0.3 2011.85 42 -84 -152 This paper Y Y
J19224005-0612076 0.167±0.007 94.6±2.2 2008.44 71 -8 -40 Janson et al. (2012) Y Y
J19224005-0612076 0.156±0.002 86.6±1.6 2008.59 71 -8 -40 Janson et al. (2012) Y Y
J19224005-0612076 0.146±0.002 79.9±1.0 2009.42 71 -8 -40 Janson et al. (2012) Y Y
J19432464-3722108 1.602±0.016 303.5±0.3 2008.87 32 172 -182 Janson et al. (2012) Y N
J19432464-3722108 1.618±0.016 303.9±0.3 2010.81 32 172 -182 This paper Y N
J20003177+5921289 0.310±0.003 262.9±0.3 2008.63 21 117.1 55.4 Janson et al. (2012) Y Y
J20003177+5921289 0.318±0.003 267.3±0.6 2009.42 21 117.1 55.4 Janson et al. (2012) Y Y
J20100002-2801410 0.607±0.006 280.2±0.3 2008.87 32 38.5 -64.6 Bergfors et al. (2010) Y Y
J20100002-2801410 0.648±0.007 281.8±0.3 2010.82 32 38.5 -64.6 This paper Y Y
J20163382-0711456 0.107±0.007 352.4±2.1 2008.44 50 39.4 1.6 Janson et al. (2012) U —
J20163382-0711456 0.176±0.002 320.7±0.7 2011.85 50 39.4 1.6 This paper U —
J20500010-1154092 0.459±0.007 350.3±0.6 2008.63 38 132 -8 Janson et al. (2012) Y Y
J20500010-1154092 0.480±0.046 348.1±0.3 2008.87 38 132 -8 Bergfors et al. (2010) Y Y
J20500010-1154092 0.436±0.004 343.2±0.3 2010.82 38 132 -8 This paper Y Y
J21035992+1218570 0.831±0.008 69.3±0.3 2007.84 103 32 -40 Janson et al. (2012) Y N
J21035992+1218570 0.832±0.008 69.7±0.3 2008.45 103 32 -40 Janson et al. (2012) Y N
J21035992+1218570 0.817±0.008 69.5±0.3 2008.88 103 32 -40 Janson et al. (2012) Y N
J21035992+1218570 0.836±0.008 70.0±0.4 2009.42 103 32 -40 Janson et al. (2012) Y N
J21091375-0814041 0.970±0.010 120.7±0.3 2008.63 79 -23.4 4.9 Janson et al. (2012) U —
J21091375-0814041 0.960±0.010 120.2±0.3 2008.88 79 -23.4 4.9 Janson et al. (2012) U —
J21103147-2710578 9.378±0.095 313.0±0.3 2008.87 16 43 -58.5 Bergfors et al. (2010) U —
J21103147-2710578 9.371±0.094 313.5±0.3 2010.81 16 43 -58.5 This paper U —
J21203506+3419476 0.116±0.002 225.4±1.4 2008.63 28 100 82 Janson et al. (2012) Y Y
J21203506+3419476 0.108±0.002 217.1±1.3 2008.87 28 100 82 Janson et al. (2012) Y Y
J21203506+3419476 0.098±0.002 212.8±1.4 2009.42 28 100 82 Janson et al. (2012) Y Y
J21295166-0220070 0.719±0.007 60.3±0.3 2008.59 101 -34.4 -22.6 Janson et al. (2012) Y Y
J21295166-0220070 0.725±0.007 62.3±0.5 2011.85 101 -34.4 -22.6 This paper Y Y
J21372900-0555082 0.245±0.002 170.2±0.3 2008.63 19 12 160 Janson et al. (2012) Y Y
J21372900-0555082 0.219±0.002 172.0±0.3 2008.88 19 12 160 Janson et al. (2012) Y Y
J21422932+1233175 4.800±0.100 9.0±1.0 1998.73 120 74 10 Skrutskie et al. (2006) Y N
J21422932+1233175 4.777±0.048 8.9±0.3 2007.84 120 74 10 Janson et al. (2012) Y N
J21422932+1233175 4.779±0.048 9.2±0.3 2011.85 120 74 10 This paper Y N
J22014336-0925139 0.930±0.009 206.2±0.3 2008.59 79 38 8 Janson et al. (2012) Y N
J22014336-0925139 0.915±0.009 206.8±0.3 2011.85 79 38 8 This paper Y N
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Table 3:: continued.
2MASS ID Sep. PA Epoch d µRA µDec Refa CPM OM
(′′) (deg) (yr) (pc) (mas/yr) (mas/yr)
J22171899-0848122AB 7.851±0.080 213.0±0.3 2008.87 10 -436 -219 Bergfors et al. (2010) Y N
J22171899-0848122AB 7.915±0.080 213.6±0.3 2010.81 10 -436 -219 This paper Y N
J22171899-0848122BC 0.978 305.8 2001.60 10 -436 -219 Beuzit et al. (2004) Y Y
J22171899-0848122BC 0.957±0.010 316.5±0.3 2008.87 10 -436 -219 Bergfors et al. (2010) Y Y
J22171899-0848122BC 0.916±0.015 320.0±0.3 2010.81 10 -436 -219 This paper Y Y
J22232904+3227334 1.670±0.017 217.9±0.2 2001.78 16 251.26 -207.57 Morlet et al. (2002) Y Y
J22232904+3227334 1.512±0.015 230.2±0.3 2007.84 16 251.26 -207.57 Janson et al. (2012) Y Y
J22232904+3227334 1.500±0.015 232.2±0.3 2008.45 16 251.26 -207.57 Janson et al. (2012) Y Y
J22232904+3227334 1.467±0.015 234.9±0.3 2009.42 16 251.26 -207.57 Janson et al. (2012) Y Y
J22240821+1728466 0.171±0.003 205.7±0.7 2007.84 19 36 -14 Janson et al. (2012) Y Y
J22240821+1728466 0.160±0.002 205.7±0.1 2008.59 19 36 -14 Janson et al. (2012) Y Y
J22240821+1728466 0.146±0.007 208.8±0.8 2009.42 19 36 -14 Janson et al. (2012) Y Y
J22332264-0936537 1.660±0.050 272.3±2.0 1997.60 26 140 14 McCarthy et al. (2001) Y Y
J22332264-0936537 1.571±0.016 279.7±0.1 2005.44 26 140 14 Daemgen et al. (2007) Y Y
J22332264-0936537 1.547±0.016 278.5±0.3 2007.85 26 140 14 Janson et al. (2012) Y Y
J22332264-0936537 1.403±0.028 278.4±0.3 2008.87 26 140 14 Bergfors et al. (2010) Y Y
J22332264-0936537 1.497±0.015 277.6±0.3 2010.81 26 140 14 This paper Y Y
J22382974-6522423 0.770±0.010 16.0±1.0 1991.25 15 833.29 -160.2 Perryman et al. (1997) Y Y
J22382974-6522423 0.831±0.008 155.6±0.3 2008.87 15 833.29 -160.2 Bergfors et al. (2010) Y Y
J22382974-6522423 0.856±0.009 141.9±0.3 2010.81 15 833.29 -160.2 This paper Y Y
J22401867-4931045 4.200±0.100 40.0±1.0 1999.72 10 454 166 Skrutskie et al. (2006) Y N
J22401867-4931045 3.987±0.040 40.8±0.3 2008.87 10 454 166 Bergfors et al. (2010) Y N
J22401867-4931045 3.949±0.040 41.3±0.3 2010.81 10 454 166 This paper Y N
J22495622+1744414 0.119±0.006 12.2±1.7 2007.85 72 -25.6 -59.6 Janson et al. (2012) Y N
J22495622+1744414 0.117±0.004 10.0±0.7 2008.59 72 -25.6 -59.6 Janson et al. (2012) Y N
J23062378+1236269 0.414±0.020 285.0±3.0 1991.25 37 319.71 -59.54 Perryman et al. (1997) Y Y
J23062378+1236269 0.426±0.004 315.4±0.3 2007.85 37 319.71 -59.54 Janson et al. (2012) Y Y
J23062378+1236269 0.426±0.004 316.9±0.3 2008.59 37 319.71 -59.54 Janson et al. (2012) Y Y
J23172807+1936469 0.142 209 2001.59 19 350 -90 Beuzit et al. (2004) Y Y
J23172807+1936469 0.232±0.002 39.3±0.3 2003.94 19 350 -90 This paper Y Y
J23172807+1936469 0.308±0.003 34.5±0.3 2004.73 19 350 -90 This paper Y Y
J23172807+1936469 0.293±0.003 19.2±0.3 2008.59 19 350 -90 Janson et al. (2012) Y Y
J23172807+1936469 0.091±0.003 347.2±0.3 2010.79 19 350 -90 This paper Y Y
J23172807+1936469 0.145±0.002 220.2±3.5 2012.65 19 350 -90 This paper Y Y
J23261182+1700082 0.195±0.002 51.8±0.7 2008.63 17 128 -64 Janson et al. (2012) Y Y
J23261182+1700082 0.273±0.004 1.7±0.3 2011.85 17 128 -64 This paper Y Y
J23261707+2752034 0.151±0.002 14.1±0.3 2008.59 31 -48 -32 Janson et al. (2012) Y Y
J23261707+2752034 0.109±0.002 328.7±0.6 2011.86 31 -48 -32 This paper Y Y
J23450477+1458573AC 1.222±0.012 175.9±0.3 2008.59 59 224.5 -23.5 Janson et al. (2012) Y Y
J23450477+1458573AC 1.191±0.012 177.3±0.3 2011.86 59 224.5 -23.5 This paper Y Y
J23495365+2427493 0.132±0.005 316.9±0.7 2008.59 44 130 -40 Janson et al. (2012) Y Y
J23495365+2427493 0.135±0.003 317.9±1.0 2008.63 44 130 -40 Janson et al. (2012) Y Y
J23495365+2427493 0.129±0.001 324.4±1.6 2008.88 44 130 -40 Janson et al. (2012) Y Y
J23495365+2427493 0.141±0.002 359.3±1.8 2011.86 44 130 -40 This paper Y Y
J23551649-0235417 0.694±0.007 120.4±0.3 2008.63 14 -296 -70 Janson et al. (2012) Y Y
J23551649-0235417 0.663±0.007 121.6±0.3 2011.86 14 -296 -70 This paper Y Y
J23570417-0337559 0.184±0.014 281.9±0.3 2007.85 65 68 -50 Janson et al. (2012) Y N
J23570417-0337559 0.191±0.003 282.2±1.9 2008.59 65 68 -50 Janson et al. (2012) Y N
J23570417-0337559 0.189±0.002 282.2±0.4 2008.88 65 68 -50 Janson et al. (2012) Y N
J23581366-1724338 1.904±0.019 355.3±0.9 2005.54 28 221.2 15.4 Daemgen et al. (2007) Y Y
J23581366-1724338 1.963±0.020 355.5±0.3 2008.87 28 221.2 15.4 Bergfors et al. (2010) Y Y
J23581366-1724338 1.991±0.020 356.3±0.3 2010.82 28 221.2 15.4 This paper Y Y
aReference to original publication of the astrometric epoch. The values in the table will sometimes differ slightly from the values in the reference,
due to an updated astrometric calibration.
Table 4:: Assessments of orbital motion in systems with Pest < 50 yr.
Target ID Epochsa Pest (yr)b Motionc Commentsd
J00063925-0705354 5 14 slow —
J00325313-0434068AB 3 25 slow —
J00325313-0434068AC 1 9 unknown single epoch
J01112542+1526214 9 12 rapid YMG
J01154885+4702259 2 48 intermediate? short baseline
J01212520+2926143 2 46 rapid? short baseline
J02132062+3648506 4 8 very rapid —
J02133021-4654505 3 7 rapid —
J02165488-2322133BC 2 7 rapid? short baseline
J02255447+1746467 2 18 very rapid —
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Table 4:: continued.
Target ID Epochsa Pest (yr)b Motionc Commentsd
J02451431-4344102 4 13 very rapid —
J02490228-1029220BC 3 30 intermediate —
J03323578+2843554AB 8 45 slow YMG
J03323578+2843554BC 8 8 very rapid YMG
J04373746-0229282 12 30 rapid YMG
J04595855-0333123 3 9 rapid YMG?
J05241914-1601153 4 40 slow YMG?
J05301858-5358483AB 2 25 rapid YMG
J05320450-0305291 5 23 intermediate YMG?
J06112997-7213388 2 8 very rapid YMG
J06134539-2352077 3 13 rapid YMG
J06161032-1320422 3 37 intermediate YMG?
J07174710-2558554 3 11 rapid —
J07210894+6739590 3 25 intermediate —
J07223179+7305048 2 19 intermediate? short baseline
J07285137-3014490 6 33 very rapid YMG
J07293108+3556003 6 38 slow —
J08031018+2022154 6 45 rapid —
J08445566-0637259 2 43 rapid? short baseline
J09053033-4918382 2 42 intermediate —
J09075823+2154111 2 12 very rapid —
J09164398-2447428 2 10 very rapid —
J09174473+4612246 2 24 rapid? short baseline
J09180165-5452332AB 3 47 slow —
J10140807-7636327 2 17 rapid YMG
J10364483+1521394BC 4 2 very rapid —
J11102788-3731520 3 48 slow YMG
J12173945-6409418AD 2 45 slow —
J13013268+6337496 4 39 rapid —
J13022691-5200507 2 17 slow —
J13151846-0249516 1 41 unknown single epoch
J13493313-6818291AB 1 25 unknown single epoch
J13584500+3140179 1 17 unknown single epoch
J15290296+4646240 3 34 rapid —
J16411543+5344110 4 28 rapid —
J19213210+4230520 1 11 unknown single epoch
J20163382-0711456 2 18 rapid YMG?
J20531465-0221218 1 13 unknown single epoch
J21203506+3419476 3 16 rapid —
J21372900-0555082 2 25 rapid? short baseline
J22240821+1728466 3 14 slow —
J22495622+1744414 2 46 slow —
J23172807+1936469 6 33 very rapid YMG?
J23261182+1700082 2 15 very rapid —
J23261707+2752034 2 19 very rapid —
J23450477+1458573AB 1 26 unknown single epoch
J23495365+2427493 4 38 rapid YMG?
aNumber of epochs of observation for the target.
bEstimated orbital period from the projected separation and assumed system mass (Janson et al. 2012).
cQualitative assessment of the orbital period from astrometric motion. ‘Rapid’ implies a high probability
for the orbit to close within 40 yr.
dOther comments, noting cases that have only been observed in a single epoch, have a too short baseline
for a useful assessment of orbital speed to be made, or are members of young moving groups (YMGs).
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